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The feature that distinguishes ALCOA’s 144” four- 
high plate mill at Davenport is its ability to roll 
tapered plates and sheets to the highest degree of 
uniformity, precision and accuracy. 

The performance of the mill in this respect is a 
function of the Cutler-Hammer 
Motor Control governing the 
screwdown drive and achieving 
and maintaining the specified 
taper even during transient vari- 


LOOK TO CUTLER-HAMMER MILL EXPERIENCE 


IRON AND STEEL ENGINEER; published monthly by Association of Iron and Steel Engineers, 1010 Empire Bldg., Pittsburgh, Pa. Second class mail privileges 


CUTLER: HAMMER 





maintains proper 
screwdown-to-mill-speed ratio 
to produce high precision 

tapered plates and sheets. 


ations in mill speed. Cutler-Hammer’s long experience 
produced a control scheme embodying magnetic 
amplifiers, which on the one hand provides the 
needed sensitivity and fast response . . . and on the 
other hand great simplicity and dependability. 
CUTLER-HAMMER, Inc., 
1269 St. Paul Avenue, Mil- 
waukee 1,Wisconsin. Associate: 
Canadian Cutler-Hammer, 
Ltd., Toronto, Ontario. 


AS BROAD AS IT IS LONG 








authorized at Pittsburgh, Pennsylvania, January 25, 1924. 
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always SOMETHING NEW in making butt weld pipe... 
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@ Seldom will you see two butt weld 
pipe mills exactly alike. Each mill has individual ideas 


for the specific producer. 


Many ideas originate with the pipe pro- 
ducer, who joins with Aetna in developing the equipment. 
Many ideas originate with Aetnaand should... wedesignand 


build more butt weld pipe mills than any other manufacturer. 


Here are two familiar examples — the 
Rotary Hot Saw and the Rotary Kick-out. Right now, 
Aetna’s engineers have several ideas on the drawing boards 


for butt weld pipe. You will hear about them soon. 


Whether your present pipe mill needs 
modernizing or replaced, Aetna-Standard is the manufac- 


turer with the experience and the new ideas. 


AETNA*sSTANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 


GENERAL OFFICES: PITTSBURGH, PA. 
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CONTINUOUS GALVANIZING LINES 
OTHER FINISHING EQUIPMENT © 
OTHER COLD DRAW EQUIPMENT @ 


ROLLS ANI 


PLANTS: ELLWOOD CITY, PA., WARREN, OHIO 




















GENERAL. ELEC 




















A complete line of control for d-c crane 
applications makes it possible for Gen- 
eral Electric to tailor systems exactly 
to steel mill requirements. G.E. has had 
over 50 years’ experience in designing 


and manufacturing crane controls. 


Minimum maintenance is required with 
Each 


component is tested under severe oper- 


General Electric crane control. 


ating conditions and proved for the 


job before delivery. 


Well integrated systems are assured you 


when one manufacturer co-ordinates 


the complete crane drive. General 
Electric engineers will help you get the 
most out of your crane installation by 
working with you or your crane manu- 
from initial 


facturer design to final 


installation. 


You can save thousands of dollars a 
year in materials handling costs because 
of the handling accuracy inherent in 
G-E controls. Write for Bulletin GEA- 
5408A (see coupon on right). 





G-E control for the steel industry meets 
AISE standards and is designed for 
rugged operations in steel mills. From 


simple resistors to complex mill drive 
control, General Electric Company will 
supply all needs. 


your steel mill 

















Lower maintenance, longer service with G-E Limit Switches 


Heavy duty construction of General 
Electric rotating limit switches enables 
them to stand up under the rugged 
shock, vibration and dust conditions of 


steel mill operation. 


Double-break contacts provide long 
life by providing two contact surfaces. 
Each contact is independently ad- 


justable for opening or closing. Insulated 


* Trade-mark of General Electric Company. 





SPECIAL STEEL MILL CONTROLS 





SYNCHRONOUS MOTOR CONTROL 


parts are high-quality non-conductors 
There are no shunts or drum-type seg 


ments to maintain. 


Wide range of gear ratios and types of 
enclosure give G-E limit switches great 
versatility. General Electric has a com 
plete line of heavy duty track-type and 
rotary limit switches. Write for Bulletin 
GEA-5994 (see coupon on right). 
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LIMITAMP CONTROL 
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G-E Master Switches designed for tough steel applications 


Available with up to 12 circuits as 
standard equipment, G-E master 
switches are specifically designed for 
rugged applications. Cam-operated and 
dustproof, they are ideally suited for 
steel mill drives, crane hoists, and other 
tough materials handling operations. 

Rugged, tight-fitting, cast aluminum 
covers help protect operating cams and 
contacts against dirt, dust and damage 
from external blows. A wide variety of 
operating mechanisms are available. 





All sizes of G-E master switches are 
actuated by cam assemblies which can 
be modified easily to change operating 
sequence. Position feel is obtained by a 
star-wheel and pawl arrangement which 
is adjustable to operator’s preferences. 
It is easy to remove stationary and mov- 
able contacts in a minimum of time 
without disturbing the switch wiring. 
For more information on G-E master 
switches call your nearest General 
Electric Apparatus Sales office. 


for the steel industry 





Simplified Installation—low maintenance with G-E drum switches 


Installation and maintenance time on 
General Electric’s full line of drum 
switches has been substantially reduced 
by designing all working parts to be 
completely accessible. 

Conduit boxes are provided with knock- 
outs in the bottom, back and sides so 
many connections can be made. 

Easily removed front covers (back 
covers also on larger units) provide 
room for wiring and for adjustments. 
Doubled contact life is possible with 
G-E drum switches. Reversible finger 


New G-E DC Brake provides excellent service at Jones & Laughlin 


Jones & Laughlin Steel Corporation, 
one of four leading steel companies that 
participated in field testing G.E.’s new 
d-c brake, specified several more brakes 
for a slab handling crane on the basis 
of the excellent performance of the 
test brake. 

Typical initial installations included 
screwdowns, billet chipper, slab depiler, 
manipulator crane, and coil unloader. 
Over 600 subsequent installations 
hae proved the brake’s performance 
under severe operating conditions. 
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Progress /s Our Most Important Product 
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CONTACTORS 





IRON AND STEEL ENGINEER, APRIL, 1956 


GENERAL @@ ELECTRIC 


RHEOSTATS 





RESISTORS 


contacts mean the elements need only 
be turned over when excessive wear is 
noted. Only one screw has to be removed 
to do this. Segments are easily replace- 
able and they can often be turned end 
for end to provide even longer life. 
Operating mechanisms are interchange- 
able—standard horizontal handle for 
rope wheel, vertical handle, or switch- 
board mechanism. In addition, the 
mechanisms may be positioned in incre- 
ments of 90° for maximum flexibility. 
Write for Bulletin GEA-6307. 


| General Electric Company | 


Apparatus Sales Division 
Sec. D784-1 
Schenectady 5, New York. 
send me _ the 


Please follawing 


| bulletins: 


| —1 GEA-5408A. DC CRANE CONTROL 


[1 GEA-5994. LIMIT SWITCHES 
'  [) GEA-6307. DRUM SWITCHES 
| 1 GEA-6214. DC BRAKES 
| NAME 
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THRUSTOR* MECHANISMS 
























I NDIVIDUALLY, AAF’s Multi-Duty and 
Electro-CELL filters are time-tested veterans in pro- 
viding clean air with minimum care for steel indus- 
try operations. Working together, in series, they 
make air super-clean, offer the ultimate in cleaning 
efficiency and maintenance-free operation. 


In the “front lines” stands rough-and-ready 
Multi-Duty, the automatic self-cleaning viscous 
filter that thrives on heavy dust loads, Mainte- 
nance? Periodic removal of sludge. 
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COMPANY, INC. 
302 Central Avenue, Louisville 8, Kentucky 





AAF GIVES DUST 
BOTH BARRELS! 


al 
eiTer 3 — serter air is our 








me or raln eyany gets most particles— 


SLcho-CELL stops fines and smoke! 


Fine dust and smoke is eliminated by Electro- 
CELL, AAF’s stationary-plate type electronic pre- 
cipitator. This unit, equipped with Type H Washer, 
cleans its own collector plates at the push of a but- 
ton. And with Multi-Duty doing the “heavy” work, 
the button-pushings are few and far between. 


If super-clean air is your requirement, give dust 
both barrels—Multi-Duty and Electro-CELL. For 
complete information, call your local AAF repre- 


sentative or write direct. 
AAF Dust 
Control Equipment 


AAF Filters 
and Precipitotors 








BUSINESS —— 


American Air Filter of Canada, Led., Montreal, P. Q. 





INinois Steam 
Heating Specialties 


Herman Nelson 
Unit Heoters 
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30°°—21" BILLET MILL 


with No.5 Electric. Flying Shear in Action 





Every Morgan Mill is developed by highly skilled technical engineers 
to answer the exacting demands of mass production. Morgan introduced the 
first successful continuous rolling mill in this country—and has consistently 
maintained leadership in pro- 


ducing quality, high production 
i lta ti MORGAN CONSTRUCTION CoO. 
mills in this country and abroad. WORCESTER, MASSACHUSETTS 


ROLLING MILLS MORGOIL BEARINGS GAS PRODUCERS 
WIRE MILLS EJECTORS REGENERATIVE FURNACE CONTROL 


English Rep., International Construction Co., 56 Kingsway, London W.C. 2, Eng. 


RM -68 


CAN MORGAN MORGAN MORGAN MORGAN MORGAN MORGAN MORGAN 


MORGAN MORGAN MORGAN MORGAN MORGAN MORGAN MORGAN MORSAN MORGAN MORGAN MORGA 











WHAT'S NEWS AT BRISTOL «4.4 
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ainininie Three reasons 
{, temperature control 
is better with Bristol |-. 


: 








FIRST TWO REASONS are Bristol’s Electronic Dynamaster | 
Potentiometers with strip chart or round chart. Here's why: 9 , 
No-Batt Continuous Standardization in these instruments | f 
eliminates need for dry cells. Result: No interruption in oper- | ~ 
ation for standardization, no batteries to replace. a 
Recorders for every requirement — single-pen, two-pen, u 
and multiple-record (up to 24 points ) as 
Electric and pneumatic controllers for every furnace and | & 
oven control mode, including electric controllers for on- - 
off, proportional-input, 3-position, proportional, proportional § 2 
plus automatic reset, and time-program control; and pneu- . 
matic controllers for on-off, proportional, proportional plus th 
reset, and proportional plus reset plus derivative control. H 
99 





THIRD REASON: Bristol's Free-Vane® Electronic Pyrometer Controller. 
No relay chatter with this controller! Bristol’s thyratron-operated relay 
puts a stop to that. Minute changes in temperature — less than 0.003” 
on scale — close or open the relay with positive trigger action. Avail- 
able in thermocouple and radiation pyrometer controllers in ranges up 
to 4000F. New high-torque, rugged millivoltmeter gives greater accu- 
racy and a sensitivity of 15 ohms per millivolt. Separate plug-in control 
units, variety of control modes available. 





Get the whole story on these three rugged Bristol Furnace and Oven 
Controls. Write for free 48-page Bulletin P1260 today. It contains speci- 
fications, control diagrams and prices for every type of automatic heating 


control. The Bristol Company, 123 Bristol Road, Waterbury 20, Conn. 
5.40 


BRISTOL’S 
POINTS THE WAY IN mone he 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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“Single stack flexibility 











makes batch annealing approach continuous operation 


The flexibility found in the Lee Wilson Single Stack 
furnace has enabled users to save thousands of dollars 
annually. As one customer puts it: “by getting each 
pedestal under heat as soon as it is loaded we are able 
to achieve a continuity of material flow through the 
department which has enabled us to make more efficient 
use of labor, and record the best labor-production ratio 
in our annealing history.” Others point out that the 
Single Stack permits unparalleled freedom of movement 
to meet any annealing requirement, such as the grouping 
of like diameter coils for increased efficiency, and giv- 
ing immediate attention to any small orders of special 
analysis metal. 


Remember this flexibility when you are considering an- 
nealing . . . and talk with Wilson sales engineers about 
the nation’s most popular furnace —the Lee Wilson 
High Convection Single Stack. 


9921 


Only Lee Wilson Furnaces Give You All These Advantages 


1. GREATER FLEXIBILITY . MINIMUM PROCESS INVENTORY 
2. MORE UNIFORM HEAT . REDUCED LABOR COST 
APPLICATION 
3. IMPROVED CUSTOMER service ° BETTER OPERATING CONDITIONS 
. HIGHER PRODUCTION . LOWER MAINTENANCE COST 


. BETTER LOAD FACTOR . REDUCED INSTALLATION COSTS 
+ Kk 
ENGINEERING 
COMPANY, INC. 
20005 WEST LAKE ROAD @ CLEVELAND 16, OHIO 


MADIANT TUBE ANNEALING FURNACES 


ST METALS BETTER 


% ORIGINATORS AND LEADING PRODUCERS OF SINGLE-STACK RADIANT TUBE FURNACES 


The trend is to single stack, 
one of the nation’s largest an- 
nealing departments poceney 
set into operation 24 Lee Wil- 
son Single Stack Furnaces and 
72 bases. 











Installation Photos, courtesy of Mclouth Steel Corporation. 
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VESSEL 

CONTROLLER NO.1 CONTROLLER NO.2 
MOTOR MOTOR 

ms NO. 1 he NO.2 

BRAKE BRAKE 








No.1 NO. 2 


STEEL IN MINUTES 
FROM SCRAP AND HOT METAL 


Photo “A” shows the scrap car charging scrap into 
the tilted oxygen vessel. The hoppers on these cars 
are also used for carrying other additives to the con- 
verter. When charging Hot Metal, as in Photo “B”, 
the ladle and the vessel are tilted in unison toward 
each other for accurate metal transfer. 





All operations (tilt and propel) of these cars are 
EC&M Controlled. Propel motions are also equipped 
with EC&M Type WB Brakes. 
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The first Oxygen Converter installation in the United States was 
built by Pennsylvania Engineering Corp. and is EC&M controlled. 
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For simplicity and maximum safety .. . 
the scrap car, hot metal car and oxygen 
vessel tilt, shown here, are equipped with 
constant potential drives using series 


wound motors and series brakes. 


EC&M Magnetic Controllers provide 
maximum dependability for all drives 
and maintain high production under the 


safest conditions. 


We invite you to discuss control for this 
newest hot metal application at your 
convenience. Call an EC&M engineer to 
learn the advantages of this safe, low-cost 


control for hot metal handling. 





HOT METAL poured from converter vessel into ladle- 
car below. EC&M Control provides slow speed to 
avoid spills .. . 


to permit safe pouring speeds. 
















CONTROL APPARATUS WITH A 
REPUTATION FOR 
SAFE HANDLING OF 
HOT MOLTEN METAL 
2 BRAKES 
2 MOTORS 
2 CONTROLLERS 
2 MASTER SWITCHES 








EC&M Bulletin 1190 
Cam Master Switches, 
mechanically connect- 
ed by quickly detach- 
able coupling. 


EC&M Bulletin 
1110-2 Rotating 
Cam Limit Switch 
for car-ladle tilt. 














Typical EC&M TIME-CUR- 
RENT Controller for Hot 
Molten Metal Service. Of 
the Reversing-Plugging 
Type, with Armature shunt 
slow-down on first point. 
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EC&M Bulletin 1110-1 
Type E Limit Switch 
for car positioning. 


EC&M Type WB 
Brake with 2 sep- 
arate series wind- 
ings, one for each 
motor circuit. 









TAB-WELD 
Plate Resistors 
Bulletin 942 











This EC&M Control System avoids dangerous spills, because 
each motor circuit is electrically independent, and separate 
controllers are operated from a double Master Switch with 
quickly detachable coupling. Should one motor fail . . . no 
knife, transfer or disconnect switches need be operated to 
continue operation with one motor. 


THE ELECTRIC CONTROLLER & MFG. CO. 


DIVISION OF SQUARE D COMPANY 


4498 Lee Road 


6822 
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How old are 


your mills? 





See what modernizing 
with BLISS equipment 


has done for Limit on bar weight raised to 3000 pounds! Before the 
, ; addition of Bliss entry and delivery equipment, 800-pound bar 
American Brass was the heaviest practical weight that could be put through 


Kenosha Division! me single-stand one-way breakdown mill, which reduces the 
-inch copper or brass in a series of passes. The new handling 
equipment readily coils 3000-pound weights of metal and 
transfers them gently back to the entry side. Similar Bliss 
equipment is used with a second single-stand mill, which takes 
the strip to 0.050-inch gage. 





One-way mills converted to reversing! 

Production of larger coil sizes justified the con- 
version of one-way mills to reverse rolling ' 
operations. Bliss handling equipment has made 

the work easier and safer for the operating and 1800 fpm. of new finishing capacity added! This brand new 
servicing personnel. Bliss 5-stand 4-high tandem mill reduces the 0.020-inch strip to gages 
as thin as 0.004-inch in a single pass. It can deliver 1800 feet per minute 
of half-width strip. According to the Kenosha Division, it is one of the 
few 5-stand tandem mills in the brass industry, and the most advanced 
unit for the finish rolling of metal to exacting specifications for gage. 


Bliss coil buggy, belt wrapper and tension reel handle coils from 6 to 10 
LS e | ‘ inches wide, up to 27 inches O.D. and 1600-pound maximum weights. 


TO SEE WHAT BLISS CAN DO FOR YOU, WRITE TODAY FOR A FREE COPY 
OF OUR 60-PAGE ROLLING MILL BROCHURE, BULLETIN 40-A. 






SINCE 1857 





‘BLISS is more than a name...it’s a guarantee 


E. W. BLISS COMPANY *« General Office: Canton, Ohio * ROLLING MILL DIVISION: SALEM, OHIO 














ve brought a lot of changes 


...in design of material storage and processing 
plants... to reduce per ton handling costs... 
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AND SERVICE 
PLANT 
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GE PLANT 





PREPARATION — PROCESSING 
PLANT 


ROBERTS and SCHAEFER COMPANY 


Subsidiary of Thompson-Starrett Company, Inc. 


ENGINEERS AND CONTRACTORS 
130 North Wells Street, Chicago 6, Illinois 
New York 19, N. Y.—254 West 54th Street 


Pittsburgh 22, Pa.—1315 Oliver Buildin 
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JOHN BUTLER TYTUS dreamed that steel could be rolled in a con- 
tinuous strip. In 1904, fresh from Yale University, he went to work as a 
laborer in the rolling mill to learn the craft, rose to mill superintendent and 
worked out the techniques and blueprints of his continuous rolling mill during 
World War I. It took him until December, 1923, to build the first mill and 
another six months of trial operation to produce satisfactory sheets. Today, 
billions of dollars worth of smooth-finished, deep drawing sheets roll at ever- 
increasing speeds from the continuous mills of America. 


biel mes te Deel Making “[ 


o the public, beneficiary of the 
high quality and lower cost of 
continuous rolled steel in a thousand 
products, John Butler Tytus is vir- 
tually unknown. But within the steel 
industry, his is one of the great names. 
There are other names — names 
of men and of products — similarly 
unknown to the public but of impor- 
tant significance to steel men. The 
name “Palmoshield” is an example. 
It is four years since Fortune mag- 
azine carried the first report of 
Palmoshield: “New All-American 
Lubricant Frees Rolling Mills from 
Hazards of Foreign Supply.” The 
time was March, 1952, midway in 
the Korean War, and before that year 
was out, millions of pounds of Palm- 
oshield had displaced imported palm 
oil for tin plate rolling in American 
and Canadian mills. Its use invariably 
proved so satisfactory that this vol- 
ume has since doubled and tripled. 
Not only has Palmoshield made its 
place in tin plate rolling but in sheet 
rolling, long terne and coating lines 
as well. Today, on its fourth anniver- 
sary, ““Palmoshield” has won an hon- 
ored place in the dictionary of steel. 
Names of other Ironsides “Shield” 
lubricants have been highly regarded 


in the steel plants for many years. 
Ironsides “roll neck shield,” formu- 
lated for continuous application by 
automatic pressure, is known as the 
lubricant that keeps roll necks at con- 
stant temperature. Ironsides “roller 
bearing shield,” an extreme pressure 
lubricant noted for high load-carry- 
ing capacity, is approved by leading 
makers of bearings. 

Just as special problems had to be 
overcome before mills could roll steel 
in a continuous strip, almost every 
plant has lubrication problems special 
to its operation. Ironsides engineers 
are “custom tailors” of lubrication 
who welcome such opportunities to 
be helpful. Direct your letter or tele- 
phone call to The Ironsides Com- 
pany, Columbus 16, Ohio. 





SHIELD 
PRoDUCTS 
By the makers of Palmoshield 
“the palm tree that grows in Ohio” 
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How perfectly simple 
—this Fast’s Coupling 
with purely mechanical 

flexibility! @ 











1. A hub is keyed 
on each shaft. Hubs are splined at 


maximum distance from shaft ends 


<o Floating sleeves surround hubs. Sleeves 


are splined to engage hub splines 


eves compensate for shaft misalignment by 


Trastlale Mm lca bias L osition between two hubs 
a is) 


4. Because of distance 
from shaft end, any mis 
alignment between splines 
mere fraction of same 
m alignment be 


tween shafts 








For 35 years the most positive, de- 
pendable means of coupling ma- 
chines to their power source 
Fast’s Couplings have no parts sub- 
ject to repeated bending, tension or 
compression. Because there is no 
metal-to-metal contact, there is no wear—in fact, 
many Fast’s Couplings in use for over 30 years 
show no signs of wear when disassembled! No 
leather, plastic or rubber oil seals. Lubricant 
film distributes pressure over a considerable 
area, diminishing localized stress at pressure 
points on the load-carrying teeth. Perfectly 
simple? Yes . . . and foolproof! 


elas hisse! 


fom Lubricant centrifugally forced 


engaged pilin ormina a:film 


For coupling catalog, technical advice or assistance from Koppers field 
engineers, write: KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3004 
Scott Street, Baltimore 3, Maryland. 


THE —— PASTS y p » 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE 3, MD. 
This Koppers Division also supplies industry with American Hammered industrial Piston and 
Sealing Rings, Industrial Gas Cleaning Apparatus, Aeromaster Fans. 

E; Products Sold with Service 
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20,000-kva Pennsylvania Fur- 
nace Transformer. Three phase, 
60 cycles, water-cooled. High 
voltage: 24,000 volts. Low 
voltage: 375 to 250 volts. 








JUST hf) DAYS trom order to shipment! 


20,000 Kva PENNSYLVANIA 
FURNACE TRANSFORMER 


Such speedy production of a furnace transformer of 
this size provides a striking demonstration of 
Pennsylvania Transformer Company’s experience 
and ability — in the highly challenging field of 
furnace transformer design and manufacture. In 
the case of this 20,000-kva unit, there were certain 
limiting dimensions to be met. . . low voltage bus 
work was required to match existing facilities . 
accessories and auxiliary equipment had to be 
located on the high voltage side or ends of the tank. 
Working with transformer-design know-how dat- 
ing back about half-a-century, Pennsylvania was 


able to meet these specific requirements, build and 
ship the much-needed transformer in exactly 
50 days from the date the order was entered on the 
books. A feature of the unit is Pennsylvania’s 
exclusive helical low voltage winding — which, since 
its introduction in 1936, has a record of no break- 
downs for more than 20 years. 

Other points worth noting are the separate, 
external compartments for the motor-operated tap 
changer and the tap-changer controls... and 
provisions for future forced-oil cooling with water- 
cooled heat exchangers. 





Do you have a furnace transformer problem? Whether it involves short-term delivery or special 
design requirements, Pennsylvania will welcome the opportunity to serve you. 


jf PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division CANONSBURG, PA. Greater Pittsburgh District 
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This Drever Continuous Furnace line, shown in 
operation, heat treats plate up to 72” wide x 28’-0" 


long in thicknesses ranging from 1” down. 


Various inter-connected units, including hardening and 
tempering furnaces, straightening quench, scrubber, 


kick-off tables and transfer car are operated from cen- 


trally located pulpits. Poduchon is High 


Drever’s reputation is based on performance of units 


such as this, where quality of product, high production and Caste ore Low 


rates, and low maintenance costs are key factors. 
Plates heat treated in this installation emerge flat 


and require no further straightening. 


On left—Pressure Quench at Discharge of 
Hardening Furnace. Also Transfer Car moving 
Plate to be charged into Tempering Furnace. 


RED LION ROAD AND PHILMONT AVE. BETHAYRES, PA. 
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4 HIGH, 5 STAND TANDEM 


HOT ALUMINUM MILL 
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UNITE 
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UNITED can serve you no matter 
where in the world you are. 


ENGINEERING AND FOUNDRY COMPANY 
PITTSBURGH, PENNSYLVANIA 
Plants at: PITTSBURGH *« VANDERGRIFT « YOUNGSTOWN 
CANTON ¢ WILMINGTON (LOBDELL UNITED DIVISION) 


Subsidiaries: ADAMSON UNITED COMPANY, AKRON, OHIO 
STEDMAN FOUNDRY AND MACHINE CO., INC., AURORA, INDIANA 


Designers and Builders of Ferrous and Nonferrous Rolling Mills, Mill Rolls, 
Auxiliary Mill and Processing Equipment, Presses and other Heavy Machinery. 


Manufacturers of Iron, Nodular Iron and Steel Castings, and Weldments 















®@ Protect the coil and you safeguard the very 
heart of a lifting magnet. That is why power- 
ful, deep-field Stearns magnets are built with 
extra heavy-duty coil insulation, extra pro- 
tection against shorts, burn-outs, current 
leakage. 


With this insulation, a Stearns lifting mag- 
net can withstand heat generated during 
steady work periods — operates profitably on 
long-shift duty. And it’s added protection 


MAGNETIC ee FOR ALL 


STEARNS 


STEARNS MAGNETIC, 
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How special insulation 
protects 


DEEP-DOWN 


Stearns uses a special mica plate for 
insulation around the inside diam- 
eter of the coil and between the 
pancake coils. Mica is laminated 
and consists of about nine layers of 
1/32 in. molding mica. This is ap- 
plied under heat and provides a very 
dense and hard insulation between 
the copper and steel. Discs between 
coils are also made of laminated 
mica and finished under pressure. 


when magnet is working outdoors or under 
excessively damp conditions. 


Superior insulation is only one of the ways 
Stearns keeps its powerful lifting magnets in 
top operating condition. See your Stearns 


representative for all the facts, or write for 
Bulletin 35-C. 1098 





INDUSTRY 


¥=s MAGNETS 


681 S. 28th St., Milwaukee 46, Wis. 
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The extensive background of experience of Great 





he ‘ y Lakes Carbon Corporation in industrial carbons and 
rf ys ! other raw materials is an unique plus factor in the 
uniformity which distinguishes GLC electrodes, anodes, 
- Age gt carbon brick and mold stock. 


The high degree of integration between discov- 
eries in our research laboratories, refinements in pro- 


ELECTRODE 


cessing raw materials, and improved manufacturing 
techniques is further assurance of excellent product 
performance. 





® 


DIivistoOoOn 


Great Carbon Corporation 
GRAPHITE ELECTRODES, ANODES, MOLDS cind SPECIALTIES 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS: Niagara Falls, N. Y., Morganton, N. C. OTHER OFFICES: Niagara Folls, N. Y., 
Oak Park, Ill., Pittsburgh, Pa. SALES AGENTS: J. B. Hoyes Company, Birmingham, Ala., George O. O'Hara, Wilmington, Cal. SALES AGENTS IN OTHER 
COUNTRIES: Great Northern Carbon & Chemical Co., Ltd., Montreal, Canada; Great Eastern Carbon & Chemical Co., Inc., Chiyoda-Ku, Tokyo, Japan 
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Shorten your 
OXYGEN supply 





a 








ine with 


Air Products 
“ON-LOCATION” GENERATORS 


he shortest distance between the source 
of a material and its application is 
usually the most economical. Increasing 
use of oxygen in steel-making, for in- 
stance, strongly favors “on-location” 
generators in contrast to all off-premises 
sources. “On-location” means on the job 
continuously, completely under your 
own control, and at lowest cost. 


More than 700 successful installations. 


LOW COST OXYGEN... NITROGEN 


20 


We will provide and install an “on- 
location’ oxygen and/or nitrogen gener- 
ating station to suit your present and 
expanding oxygen requirements. This 
can be done on a lease basis, without 
capital investment by you. Operation and 
maintenance can be handled by you or 
by Air Products—at your option—with 
price guaranteed at all levels of con- 
sumption. 


We design and manufacture generators 
for unlimited quantities of oxygen and 
nitrogen regardless of size, purity or 
cycle. 


Give us information regarding your pres- 
ent and contemplated uses of oxygen and 
nitrogen. We will then give you a close 
estimate of the savings you can make 
with Air Products Oxygen and/or Nitro- 
gen Generators installed at your plant. 


Air Products 


INCORPORATED 


Dept. P, Box 538, Allentown, Pa. 
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By MELVIN NORD, Patent Attorney, Detroit, Mich. 


Patent Keuiews 


... copies of patents may be obtained from the 


Commissioner of Patents, Washington 25, D. C. 


at 25 cents.... patents reviewed cover period 


Vovember 15, 1955 through December 6, 1955... . 


TREATMENT OF LOW-GRADE 
IRON ORE 


A IN aseries of three patents, Lewis 
Reeve describes methods for treating 
low-grade iron ore to produce ferric 
chloride, from which pure iron oxide 
or sponge iron is then produced. The 
patents were each issued November 


15, 1955, and are assigned to The 
United Steel Cos. Ltd. 

In U.S. 2,723,902, ferric chloride is 
produced by the use of hydrochloric 
acid: 


Fe.O; + 6H Cl——> 
2Fe Cl; + 3H,0O (1) 
The ferric chloride is then separated 
from the ore by volatilization, and 


Figure 1 
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is then hydrolized with steam to pro- 
duce pure ferric oxide: 


2 Fe Cl; + 3 HO— 
Fe.O; + 6 H cs (2 


The second reaction is the reverse of 
the first, and in order to carry it out, 
a temperature of about 550 C is used, 
with excess steam. The hydrochloric 
acid produced is re-used in the first 
reaction. 

Figure 1 is a flowsheet of the proc- 
ess, and Figure 2 shows the apparatus 
in which the ferric chloride is formed. 

The ore should be in the form of 
fairly fine particles, ranging in size 
from, say 1/10 in. in diam to particles 
which will just pass through a sieve 
having 200 meshes to the linear in. 
This ore is fluidized by the incoming 
hot gas. 

In U.S. 2,723,904, the hydrolysis of 
the ferric chloride is conducted in a 
different way, i.e. on the surface of 
small pieces of iron oxide which are 
continuously carried out of the hydro- 
lysis vessel. In this case, the design 
of the hydrolysis vessel is very similar 
to the vessel shown in Figure 2. 

In U.S. 2,723,912, the ferric chlor- 
ide is reduced with hydrogen to sponge 
iron: 


Figure 2 FAV. 








2 Fe Cl; + 3H, > 
2Fe+6HCI (3) 


The reduction is accomplished in a 
fluidized-bed reactor similar to that 
shown in Figure 2. 


REVOLVING CHECKERWORK 
SYSTEM 


U.S. 2,723,843, issued November 
15, 1955 to Harden J. Clark, describes 
a method of preventing clogging of 
checkerwork in a regenerative system, 
by providing staggered tiers of revolv- 
ing checker tiles init. 

Figure 3 is a longitudinal view of 
an open hearth regenerator with the 
new type of checkerwork. Figure 4 
is an end view looking toward the left 
of Figure 3. The chamber 2 is built in 
a conventional manner with a forward 
wall or bulkhead 6, a rear wall 8 and 
a roof 10. A vertical wall 12 is pro- 
vided within the chamber between 
the forward and rear walls. The space 
between the rear wall and wall 12, 
and the lower portion of the area 
between the forward wall and wall 12 
is filled with conventional fixed rec- 
tangular brick checkerwork 14. The 








upper portion of the area between 
wall 12 and the forward wall is filled 
with the revolving checkerwork. 


The revolving checkerwork consists 
of a number of elongated cylindrical 
refractory tiles 16 which are arranged 
in staggered horizontal tiers extending 
between the intermediate wall 12 and 
the forward wall 6. The revolving 
checker tiles each consist of a number 
of refractory sleeves 18 assembled on 
a steel shaft. The rear end of each 
of the steel shafts is encased in a 
refractory cap 24 which is pinned to 
the shaft. The cap 24 is supported in 
bearings 26 in the intermediate wall 
12. 

The forward ends 30 of the shafts 
pass through and are supported by 
refractory sleeves 32 which are moun- 
ted in the forward wall 6. The portion 
of each of the shafts extending be- 
tween the forward wall 6 and the in- 
termediate wall 12 is square, while the 
portion passing through and project- 
ing from the forward wall 6 is round 
in cross section. 


A sprocket wheel 36 is attached to 
the projecting end of each of the 


Figure 3 


Figure 4 


POQOOefe 
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shafts 20. The staggered relation of 
the sprocket wheels 36 makes it pos- 
sible to rotate the shafts by a sprocket 
drive chain 38 which is driven by 
means of a sprocket wheel 40 attached 
to the shaft of a motor-driven gear 
reducer. One sprocket drive chain is 
used to rotate two tiers of the revolv- 
ing checker tiles. The checker tiles 
may be made to revolve in a slow 
continuous manner during the cam- 
paign of the furnace or may be re- 
volved intermittently with the re- 
versal of the furnace as desired. The 
individually rotated checker tiles may 
be made to all revolve in the same 
direction or they may be made to 
revolve alternately in opposite direc- 
tions, either individually or by rows. 
Regardless of the direction, the rota- 
tion of the individual tiles causes the 
flue dust, which collects in the checker 
chamber, to free itself by gravity from 
the revolving refractory sleeves, and 
fall to the bottom of the checker 
chamber from where it can be period- 
ically removed during the campaign 
of the furnace. 


METHOD OF SCALE-FREE FLAME 
HEATING OF METALS 


U.S. 2,723,927, issued November 
15, 1955 to Sam Tour, assigned to 
Harmon and Co., provides a method 
of scale-free flame heating of metals. 
It is particularly adaptable to gas, oil 
or powdered coal fired refractory lined 
furnaces in which the gaseous prod- 
ucts of combustion of the fuel come 
in direct contact with the work being 
heated. The invention is especially 
useful in the heating of billets of iron 
and steel in preparation for working 
by rolling, pressing, forging, etc. 

The method of carrying out the 
invention is shown in Figures 5, 6 and 
7. Figure 6 is a horizontal section on 
the plane 2—2 of Figure 5. In the 
figures, furnace 1 is composed of sec- 
tions 2 and 3. 

Burners 31 and 32 are of the con- 
ventional type, burning either oil or 
gas. A vertical section through burn- 
ers 13 and 14 appears in Figure 7. 
Oil or gas is introduced under pressure 
through nozzle 51 from pipe 52. High 
pressure air enters through pipe 53 
surrounding nozzle 51. Low pressure 
air enters through pipe 54. Tank 55 
provided with sight gage 56 is adapt- 
ed to hold a liquid which may be fed 
into the low pressure air stream by 
gravity through pipe 57 controlled by 


valve 58. Pipe 59 extending from the 
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Tumbles 1050 Ibs. of castings in 
abrasive stream-TIMKEN’ bearings hold 


drum rigid to guarantee tight seal 


T’S the job of the “Blastmaster” to 

clean heavy castings and forgings 
by tumbling them in a higli-velocity 
stream of abrasive. Of course, it’s 
important that the flying abrasive be 
sealed in the barrel. The answer: 
mount the drum head trunnions on 
Timken® bearings. Their tapered con- 
struction lets them take both radial 
and thrust loads, holding drum ends 
and work conveyor in rigid align- 
ment. As a result, a tight running seal 
q can be maintained, tiny particles of 
flying abrasive are kept inside the 

drum. 


The PANGBORN CORPORATION 
mounts the drum head trunnion 
of its “‘Blastmaster’’ Rotoblast on 
Timken bearings to minimize wear, 
cut maintenance, reduce friction. 





































NOT JUST A BALL 





NOT JUST A ROLLER 





TIMKEN 


TAPERED ROLLER BEARINGS 


THE TIMKEN TAPERED ROLLER 
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On larger Pangborn machines, these 
Timken bearings handle payloads of 
up to 4700 lbs. of tumbling castings 
with ease. That’s because full line 
contact between rollers and races 
gives Timken bearings extra load- 
carrying capacity. Rollers and races 
are case-hardened—have hard, 
wear-resistant surfaces over tough, 
shock-resistant cores. They easily 
take the shock loads from tumbling 
forgings. 

Wear is held toa minimum because 
Timken bearings practically elimi- 
nate friction. That’s because they’re 


Hanabern | 


ROTOBLAST| 


designed to roll true; and because 
they’re made with microscopic accu- 
racy to conform to their design. And 
you’re doubly assured of Timken 
bearings’ quality, because we make 
our own steel. No other U. S. bearing 
maker does. 

So always specify bearings stamped 
with the trade-mark “Timken”. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address: 
““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 








Value 





IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may find this 
simple formula helpful: 


_ quality + service + public acceptance 





Obviously a big advantage above the line gives you 
more value than a small one be/ow. No other bearing 
can match the uniform high quality, engineering and 
field service and overwhelming public acceptance 
you get with Timken bearings. 


price 














BEARING TAKES RADIAL —) AND THRUST 


LOADS OR ANY COMBINATION 
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Figure 7 


interior of the burner to the upper 
end of tank 55 equalizes pressure be- 
tween these points. 

Tank 55 is charged with a volatile 
compound of boron in liquid phase. 
Examples of such compounds are the 
alkyl borates, i.e., methyl, ethyl and 
propyl! borates, boron trichloride, ete. 
Organic solvents in which these com- 
pounds are soluble may also be pres- 
ent. 

In operation, valve 58 is opened to 
permit the volatile boron compound 
to mix with the combustion gases and 
so enter the interior of section 2. The 
amount fed is correlated with the 
Btu’s supplied to this section and 
ranges in general from 0.05 to 2 lb of 
elemental boron per million Btu sup- 
plied. 

Although the boron compound is 
preferably introduced into the gases 
passing through the burner, it may 
alternatively be introduced at any 
point where ‘it will be quickly and 
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thoroughly mixed with the combus- 
tion gases in section 2. In any case, 
it is present in the gases in section 2 
as colloidal boric anhydride. This de- 
posits selectively on the exposed sur- 
faces of the metal billets, forming a 
film which inhibits oxidation. 

In the preferred method of opera- 
tion, the billets are heated in section 
2 to a high red heat, for example 
about 1700 F, and without substan- 
tial loss of heat, moved into section 3, 
in which they are heated to a higher 
temperature, for example, about 2400 
F. Owing to the protective film devel- 
oped in section 2, it is not necessary 
to supply the volatile boron com- 
pound to section 3, and no substantial 
oxidation will occur in carrying the 
billets up to the higher temperature. 


CLEANING GASES FROM 
OPEN-HEARTH FURNACES 


The gases discharged from certain 
types of regenerative furnaces, viz., 
open hearth steel furnaces, carry con- 
siderable quantities of foreign matter 
in the form of fine dust-like particles. 
The resultant atmospheric pollution 
has resulted in a demand for an appa- 
ratus which will remove these parti- 
cles from the gases before they escape 
into the atmosphere. While precipi- 
tators of various types are known 
which will operate in an efficient 
manner to remove dust from gases at 
somewhat elevated temperatures, such 
precipitators cannot withstand the 
very high temperatures at which gases 
are ordinarily discharged from open 
hearth furnaces and the like. Conse- 
quently, no satisfactory solution to 
the problem has been available here- 
tofore. 

In U.S. 2,723,842, issued November 
15, 1955 to Henry S. Hall, and as- 


signed to Morgan Construction Co., 
a precipitator is provided for cleaning 
the hot gases, together with means for 
protecting the precipitator from ex- 
cessively high temperatures. 

As shown in Figure 8, an open- 
hearth furnace 10 is provided with 
two vertical regenerators 11 and 11’ 
at its opposite ends. The upper ends 
of the regenerators are connected to 
the inlet chambers 12 and 12’ of two 
upright ejector tubes 14 and 14’. 
These tubes are of Venturi shape and 
they are provided adjacent to their 
throats with slidable dampers 15 and 
15’. Nozzles 16 and 16’, mounted in 
the chambers 12 and 12’, are connect- 
ed by a horizontal duct 18, the central 
portion of this duct being divided by 
a horizontal partition 19 into an upper 
ejection air passage 20 and a lower 
combustion air passage 21. An ejec- 
tion air fan 23, driven by a motor 24, 
delivers air through a duct 25 to the 
upper passage 20. A combustion air 
fan 27, driven by a motor 28, delivers 
air through a duct 29 to the lower 
passage 21. Vertically slidable damp- 
ers 31 and 31’ are mounted within the 
duct 18 adjacent the opposite ends of 
the partition 19. 

The combustion air fan 27 may be 
used to supply air inwardly through 
either of the regenerators to support 
the combustion of the fuel in the 
furnace 10, while the ejection air fan 
23 supplies air for the withdrawal of 
hot gases outwardly through the other 
regenerator and the ejection of these 
gases to the atmosphere. Thus with 
the damper 15 open, the damper 15’ 
closed, the damper 31 lowered, and 
the damper 31’ raised, the combustion 
air from the passage 21 will flow 
through the nozzle 16’ and then down 
through the regenerator 11’, which 
heats the air, to the furnace 10. At 
the same time, the ejection air from 
the passage 20 will flow through the 
nozzle 16 and then up through the 
Venturi tube 14, drawing hot gases up 
from the furnace through the regen- 
erator 11, which will be heated by the 
gases. When the flow through the 
furnace is to be reversed, after an 
appropriate interval of time, the 
damper 15 will be closed, the damper 
15’ opened, the damper 31 raised, and 
the damper 31’ lowered. The combus- 
tion air will then flow down through 
the regenerator 11, while the ejection 
air will flow through the nozzle 16’ 
and withdraw hot gases through the 
regenerator 11’. 
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FOOLPROOF METERMATIC 
motor bearing lubrica- 
tion and oil bath gear 
lubrication for tong-life 





protection against wear. 


REDUCE 
SPEED 


overlook 


what you 


can’t see 


| 
Sr 
INDUCTION HARDENING of 
the tough alloy steel 
gears gives a perfect 
combination of wear re- 
sistance and strength. 


ee Ss. Se 
SIMPLIFIED GEARING with 
few moving parts re- 
duces friction losses and 
lessens chances of break- 
down. 


~ EN 


“> 


You can’t always see 
what makes a gear- 
motor outstanding. 
It’s the attention 

paid to small design 
details that makes the 
difference. Here are 

a few of the details 
that make the new 
Reliance Gearmotor 


stand above the rest. 


. = 
THRUST BEARINGS handle 
heavy overhung loads 
safely by placing strain 


on the frame instead of 
the shafts. 


| 
| 
| 
a 


Find out the complete story for yourself— contact your 
Reliance representative or write for Bulletin-E-2408. 


RELIANCE 


CLEVELAND 10, OHIO 


+ 


ELECTRIC AND 





ENGINEERING co. * 


OFFICES IN PRINCIPAL CITIES 


Canadian Division: Welland, Ontario 
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The Morgardshammar Roller Guides — 
patented in most countries of industrial 
importance — are constructed according 
to the following principles: 





oe The entry friction guides are rigidly 
clamped into the guide box. They are intended to 
lead the oval to the groove in the roller, to protect the 
rollers against overloading, and to straighten bent 
rods. 
The groove in the entry guides is made about 1/8" wi- 
der than the oval. 


© The rollers are mounted on laminated 
springs, which can be adjusted by means of the screws 
”B”, and hold the oval steadily even if there should be 
some slight variation in the thickness of the oval. 


3) If the thickness of the oval should vary, 
the springs of both rollers yield an equal amount, so 
that the oval remains in the centre of the groove. 


4) To tilt the oval, the screws “A” are ad- 
justed as shown by the arrows. One roller will then 
be lifted as much as the other is lowered. 


O As the oval is held very rigidly, the lead- 
er oval for wire rod may be plump, unless other cir- 
cumstances call for a thinner oval. 


Oo The roller guide assemblies are narrow, 
and all screws that require adjustment during roll- 
ing are accessible from the front of the mill. No later- 
al space outside the guide box is therefore required 
for gaining access to the set screws, and the guide box 
assembly can thus be located close to the mill housing. 





Telephone: Ludvika (0240) 71100 


MORGARDSHAMMAR 


MORGARDSHAMMARS MEK VERKSTADS AB » MORGARDSHAMMAR «+ SWEDEN 


Telegrams: Morgaérdshammar, Ludvika 
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Q As the groove in the entry guides is wide 
and nothing but rolling friction acts on the oval, the 
latter is very easily introduced into the pass, and there 
is practically no risk of scratching the bar. 


8) The roller guide may be used not only 
for leader and break-down oval passes but also for 
edging flats as well as for rolling squares, hexagons, 
octagons and various other sections, for instance in 
reduction passes for hexagon. It is suitable for all 
types of rolling mills. An important advantage is that 
the roller guide enables repeaters to be used in roll- 
ing plump Teader-ovals. 


PS 


Practically speaking, every bar and wire 


rod mill in Scandinavia uses roller guides of our design. 


For the complete story — 
send for your copy of 


bulletin L3—1E. 
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Figure 8 


The hot gases which are discharged 
by the two Venturi tubes 14 and 14’ 
alternately may be greatly contami- 
nated with entrained fine solid parti- 
cles of ash, slag, and the like, and 
cleaning of these gases may be re- 
quired in order to avoid excessive 
pollution of the atmosphere. For this 
purpose there is provided a precipi- 
tator 33 of any suitable type. The 
precipitator 33 as shown is mounted 
at a somewhat higher elevation than 
the duct 18 and equi-distant from the 
two Venturi tubes 14 and 14’. These 
tubes have extensions 34 and 34’ 
respectively mounted on their upper 
ends, these extensions being connect- 
ed to one another by a horizontal 
cross-over pipe 35. A duct 36 con- 
nects the central portion of the pipe 
35 to one end of the precipitator 33 
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The other end of the precipitator is 
connected to the lower end of an up- 
right Venturi tube 38 which forms an 


ejector. An upwardly directed nozzle 
39 is mounted within the tube 38, this 
nozzle being supplied with air through 
a pipe 40 leading from a fan 42 driven 
by a motor 43. The upper portions of 
the extensions 34 and 34’ are provided 
with normally closed dampers 45 and 
45’ respectively, and the end portions 
of the cross-over pipe 35 are provided 
with normally open dampers 46 and 
46’. In order that the temperature of 
the gases entering the precipitator 
may be controlled, the chambers 12 
and 12’ are provided with inlets 48 
and 48’ respectively for the admission 
of relatively cool air directly from the 
atmosphere, under the control of 
dampers 49 and 49’ respectively. 
With the various dampers adjusted 
as shown, the combustion air sup- 
plied by the fan 27 will be discharged 
through the nozzle 16’, then flow 
down through the regenerator 11’ to 
absorb heat therefrom, and then enter 
the furnace 10. The ejection air sup- 
plied by the fan 23 will be discharged 
through the nozzle 16 and create a 
suction which will draw hot gases 
upwardly through the regenerator 11, 
thereby heating the regenerator. The 
mixture of hot gases and air will 
travel through the tube 14, then 
through the cross-over pipe 35 and 
the duct 36 to the precipitator 33, 
which will remove the fine particles 
of solid material from the gases. The 
cleaned will then travel up 
through the Venturi tube 38 to atmos- 


gases 


phere, under the influence of the air 
current supplied by the fan 42 and 
discharged up through the nozzle 39. 
The damper 49 will be held open 
sufficiently to admit cool air to the 
chamber 12 as required to prevent an 
excessive temperature in the gases 
entering the precipitator 33. 


OTHER PATENTS OF INTEREST TO THE IRON AND STEEL ENGINEER 


Inventor or Assignee 


Belle City Malleable Iron Co. 


Koppers Co., Inc. 
The Timken Roller Bearing 


Co. 
United States Steel Corp. 
United States Steel Corp. 
J. 1. Case Co. 
Blaw-Knox Co. 


Inland Steel Co. 
Koppers Co., Inc. 


Patent No. Date Subject 
2,723,768 11/15/55 Power dumping cradle and closure 
member for enclosed mold conveyors 
2,724,514 11/22/55 Charging apparatus for a horizontal 
coke oven battery = ree 
2,724,647 11/22/55 Steel for high-temperature uses 
2,725,137 11/29/55 Downtilting and transfer device 
2,725,225-7 11/29/55 Method of retarding the disintegration 
of the lining of a blast furnace 
2,725,769 12/ 6/55 Billet pointing device... 
2,725,855 12/ 6/55 Doorframe for open hearth furnaces 
2,726,079 12/ 6/55 Device for distributing crushed ore to a 
| movable sintering grate 
2,726,111 12/ 6/55, Coke oven door fastener... . 
2,726,152 12/ 6/55| Process for introducing magnesium 


into molten cast iron... . hahera'9 
2,726,170 | 12/ 6/55| Method of coating steel with nickel- 


boron 





| Superweld Corp. 
| 


| International Nickel Co., Inc. 

























































A Constant Velocity Universal Joint may be essential to the 
top performance of your rolling equipment! Here’s Why... 


Why not investigate 
the outstanding fea- 
tures of Rzeppa Con- 
stant Velocity Joints. 
Write today for litera- 
ture... or for a sales 
engineer to call, 


Only a universal joint specifically designed to transmit 
torques smoothly through unbalanced angles, will permit 
profitable operation of your mill at its maximum rated 
speed. 


The most advanced mills are now being equipped with 
Rzeppa Constant Velocity Joints. 


You can actually measure these improvements Rzeppa 
Joints provide: 
STEPPED-UP ROLLING SPEEDS 
REDUCED MILL DOWN TIME 
INCREASED RANGE OF SIZES ROLLED 
BETTER SURFACE FINISHES 


CONSTANT 
VELOCITY 
UNIVERSAL 
JOINTS 


THE GEAR GRINDING MACHINE COMPANY 
3929 Christopher, Detroit 11, Michigan 


Manutacturers of 


Fully Automatic Gear Grinding Machines « e spindle 
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Castables 
Baw Kaocrete-32 Baw Kromecast 


Special High Temperature Service—TO 3200 F Chrome-base Castable for Resistance to Attack 
of Slag and Other Reactive Products— 
B&W Kaocast To 3100 F 


High Temperature, General Purpose Use— 
To 3000 F j B&W Hydrochrome 


Chrome-base Castable for Resistance to Attack 
Baw Kaocrete-A of Slag and Other Reactive Products — 


General Purpose Use—To 2700 F To 2800 F 


B&W Kaocrete-B Insulating Concrete-Mixes 
For Ease of Plastering in General Purpose Baw Kaolite-20 ° Kaolite-20-Gun 
Use—To 2300 F 10-1" naw Keolite-22 * Koolite-22-Gus 


B&W Kaocrete-D For Castable Convenience Plus Insulating 


For Extra Strength and Abrasion Resistance— Effect 
To 2500 F 10-11 


CK 








continuous processing 











‘Surface’ roller hearth furnace for continuous carbon 
restoration-annealing of bars and coils. 


‘Surface’ atmosphere equipment — 


‘Surface’ lift cover car bottom furnace used for batch 
carbon restoration-annealing of bar stock. 


batch processing | 





Here are a couple of graphic reminders that Surface Combustion atmos- 
phere equipment helps meet today’s demands for top quality steel. 





These cases repeat a familiar story in the steel industry: a steel processor 
wants to improve the metallurgical qualities of his stock—‘Surface’ equip- 
ment meets, and frequently exceeds, his specifications. 


In your current program for improving the marketability of your prod- 
‘ucts, look to ‘Surface’ to provide the right atmosphere for easier sales. 


o—~ << 
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‘Surface’ atmosphere generators for this installation. Before and after photomicrographs, Carbon steel AISI 

RX unit in the foreground, NX unit in the background. C1050. The results: carbon restored to the decarburized 
skin; steel which reduces the customer’s machining costs, 
eliminates rejects. 


makes steel easier to sell 


Before and after photomicrographs, C-1045, 146" round, 
‘Surface’ atmosphere generators next to the furnace. coarse grain, 75x, 4% Nital etch. The results: carbon 
NX generators and coolers in the foreground, RX restored to the decarburized skin; steel that sells and 
generator and dew point recorder in the background. opens new markets for the processor. 








SURFACE COMBUSTION CORPORATION - TOLEDO 1, OHIO 


A GOOD MAN TO KNOW FOR INDUSTRIAL LUBRICATION 


No service is better than the men behind it. That's 
why Atlantic lubrication consultants, such as the 
man you see in the illustration, are experienced 
men with years of on-the-job knowledge of heavy 
industrial lubrication requirements. 


These men are also representative of the men be- 
hind the service you can expect from Atlantic. 
Atlantic is made up of many specialists — men 
skilled in research, production, transportation and 
marketing of petroleum products from lubricants 


and gasolines to petrochemicals. 


Behind their skills are 85 years of developing suc- 
cessful products for the use of our customers. 


Atlantic has pioneered in many historic firsts in 





the petroleum industry. To judge for yourself the 
value of Atlantic service, write, wire or phone the 
Atlantic office nearest you for full information 
on Atlantic lubricants for heavy industrial installa- 
tion. The Atlantic Refining Company, Dept. V-4, 
260 South Broad Street, Philadelphia 1, Pa. 


PROVIDENCE, R. | 
Hospital Trust Bldg 


SYRACUSE, N. Y 


ATLANTIC 


LUBRICANTS - WAXES 
PROCESS PRODUCTS 


READING, PA, 


Penn Aves 


PITTSBURGH, PA 


hambe f Commerce Bid 
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SAVE UP TO 33% CASH OUTLAY. This new Exide leasing plan brings 
initial cost for electric trucks down within range of trucks using 
any other kind of power. 


YOU BUY ONLY THE TRUCK CHASSIS. Choose any make of battery- 
powered electric industrial truck. Buy one truck or an entire fleet. 





LEASE POWER PACKAGE FROM EXIDE. You receive famous Exide- 
Ironclad Batteries, plus the charger. Monthly cost is surprisingly low. 





PAY BATTERY LEASING COSTS OUT OF OPERATING ECONOMIES. 
Exide-powered electric trucks cost less to own and operate. Savings 
are tremendous! 


SAVE UP TO 33% CASH OUTLAY ON ELECTRIC TRUCKS 


New Exide leasing plan points the way to lower materials handling costs 


Look how many ways Exide-powered 
electric industrial trucks can save you 
money just through operating econo- 
mies: no wasted power when the truck 
is stopped; faster handling of materials; 
no unscheduled downtime; no high re- 
pair bills. Added safety feature—no both- 
ersome fumes or noise. You pay for 
Exide power as you use it—the same as 
with other forms of power. But electric 
trucks give you over twice the operat- 
ing life. Additional shifts multiply the 
economies. 


Now you can have all these advantages 
at a new low initial investment—through 
the Exide leasing plan. And you get 
famous Exide-Ironclad heavy duty bat- 
leries with the unique positive plate. 
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Electrolyte flows easily through slotted 
power tubes to reach more active mate- 
rial faster. Result: an Exide-Ironclad 
delivers more power quicker for a longer 
time at lower cost. 


Get all the facts and figures on how the 
Exide leasing plan can meet your par- 
ticular requirements. Call your Exide 
sales representative. Talk with any elec- 
tric truck salesman. Send the coupon. 


Exide 















Exide Industrial Division 
The Electric Storage Battery Company 
Phila. 2, Pa. 


Send me details on the new plan for 
cutting cash outlay on electric trucks. 


(O_o 
Company -_ 
OE cece — 
a —_—. Zone ____ State - 
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Specify J-M Superex, 
industry's favorite block insulation 


Made from diatomaceous silica and asbestos 
for all temperatures to 1900F 


b  grvcbss ENJOY greater insulation 
savings with Superex®. Its unique 
combination of low conductivity and 
outstanding resistance to high temper- 
atures provides greater operating effi- 
ciency and longer maintenance-free 
service. That’s why Superex is the lead- 
ing block insulation for furnace work. 


Light and easy towork, Superex with- 
stands temperatures to 1900F indefi- 
nitely with negligible loss of efficiency 
and is so strong that it compresses 
only \& inch under 6 tons’ pressure per 
square foot. Its light weight, excellent 
working properties and availability in 


large blocks mean quick, easy, low- 
cost installation. 


For high temperature equipment, 
Since its introduction in 1927, Superex 
has received enthusiastic acceptance. 
Today it economically insulates 90° 
of the country’s hot blast stoves. 
Other high temperature equipment 
where Superex has proved its supe- 
rior performance include most types 
of industrial and metallurgical fur- 
naces and ovens, stationary and 
marine boilers, regenerators, kilns, 
roasters, high-temperature mains, flues 
and stacks. 





Saves waste—Superex comes in 7 standard thick- 
nesses from 1”’ to 4’’. Other sizes available on order. 





For further information on Superex, write to 
Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, Port Credit, Ont. 


Johns-Manville #4 INSULATION 


MATERIALS - ENGINEERING - APPLICATION 
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Expert Salem-Brosius Engineering 
SOLVED 
This Tough Heat-Treating Problem 


The complex battery of pit-type heat-treating furnaces shown 
above, drawn to scale and cut away to show the heating 
action, was designed and erected by Salem-Brosius. They are 
radiant-tube, gas-fired, forced-circulation furnaces designed 
to anneal and normalize helicopter propeller tubes and other 
tubular section in a nitrogen atmosphere. 

The first two furnaces in the battery anneal at 1350°F 
both round and elliptical alloy steel tubes at the rate of 1200 
lb per hr. The third furnace has an equal capacity, but 
normalizes the tubes at 1850°F. These furnaces will handle 
lengths from 3 to 15 ft and diameters from 6 to 18 in., with 
either uniform or varying wall thicknesses. Elliptical tubes 
may range up to 22 in. on the major axis by 10 in. on the 
minor axis. The equipment seen in the background includes 
a nitrogen gas generator and gas scrubbing, refrigerating and 
drying units. 

We think you'll agree that in successfully solving this 
heat-treating problem, Salem-Brosius has the experience and 
know-how to solve yours. Write to us. 





AV VAD IL IXIA 


CARNEGIE, PFNNSYLVANIA 


IN CANADA: SALEM ENGINEERING Ltb. « 1525 BLOOR STREET WEST, TORONTO 9. ONTARIO 
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N° MATTER whether you are now using mechanical 
dust recovery equipment or are planning the in- 
stallation of such equipment at some future date, here is 
a booklet that is full of helpful and valuable information 
on centrifugal dust recovery. It not only explains the basic 
methods and principles involved, but also shows the im- 
portant differences between small and large diameter 
separating tubes, shows how to simplify your duct work 
and reduce installation costs, and outlines many other 
important factors to be considered in selecting mechanical 
dust recovery equipment. 


In addition, this informative booklet illustrates and 
explains how MULTICLONE’S unique vane design is fun- 
damentally different...how it makes possible greater com- 
pactness, simpler installation, high recovery of the small 
particles as well as the medium and coarser ones, and 
many other facts on MULTICLONE advanced design. 


A limited supply of these booklets is available for 
free distribution to those interested in mechanical recov- 
ery equipment and methods. Write for your copy today. 


NOW SELLING... 
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This booklet shows... 
MULTICLONE’S SPACE SAVINGS... How the Multicione 
requires less square footage, less cubic footage than most 
other equipment of comparable capacity and performance, . 










thus saving costly plant space! f 


MULTICLONE’S ADAPTABILITY... How the Multiclone 
is more adaptable to varying inlet-outlet requirements — to 


varying space limitations — and is simpler to insulate, thus re- h 


ducing installation costs ! 


MULTICLONE’S EFFICIENCY... How Multiclone’s multi- 
ple small diometer tubes, made possible by its exclusive vane 
design, give higher centrifugal forces and more complete 
cleansing of oll suspended particles—even small ones of 10 
microns and less! 

MULTICLONE’S LOW MAINTENANCE... How the Mul- 
ticlone has no high speed moving parts to repair or replace, 
no pads or filters to clean or renew, nothing to choke gas flow 
or increase draft losses as suspended materials are recovered. 
Multiclone draft losses remain uniformly low—recovery effi- 
ciencies uniformly high—at all times! 


Make sure that a copy of this helpful booklet is in 
your reference files by sending for your copy now! 











pala agli: . 


CORPORATION 


DESIGNERS AND MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM GASES @ LIQUIDS 
Main Offices: 1067 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 e 1 N. LA SALLE ST. BLDG., CHICAGO 2 
OLIVER BLDG., PITTSBURGH 22 e 3252 PEACHTREE RD. N.E., ATLANTA 5 
HOBART BUILDING, SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 


IRON AND STEEL ENGINEER, APRIL, 1956 


=O ee 


















. 
) 


setae 


a _.. 


eee. 















(RON AND STEEL ENGINEER, APRIL, 1956 


f 


>” “ . 
, “ , - % “eg ‘ 
ae S - 
= ~ * 


for every Steel Mill job—the right brush* specification 


THE JOB THE BRUSH 
SEPT CEE ere ee USG Grade 135 
RS ois ccas ke wnebe ec Kan'eb ee USG Grade 223 
Diesel Main Generators...... ...USG Grade AY 32 or 2306 
Diesel Switcher Traction Motors....... ....USG Grade 2207 
Welding Generators and Exciters......... USG Grade AH 897 
ee ere USG Grade 1658 


“All USG brushes can be obtained with STATITE®, the perma- 
nent shunt connection, needing no hammerclips; cannot 
be jarred loose or pulled out. 


f) USG BRUSHES 


work in a steel mill... 





THE JOB 

Pe ET Es ccicntbccviepecees 
Cleaning Line Generators...... 

DC Generators (DC Power Supply). 

AC Crane Motor Slip Rings. ... 


Write for your copy of the complete 
USG Brush Catalog. 


THE BRUSH 


.. Grade on request 


Grade on request 
.USG Grade 232 
.USG Grade 550 





THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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Completely unloading 30,000 gross tons of 
ore in 30 hours is the typical performance 
of this new Dravo-designed and built ore 
unloader at The Marine Bulk Handling 
Corporation's Mobile, Alabama, terminal. 

Ships from Venezuela and other foreign 
ports bring iron ore here for the Fairfield, 
Alabama plant of U. S. Steel's Tennessee 


Coal and Iron Division. The unloader 


has removed ore at a rate of 1800 tons 


per hour, using a 275 cubic foot capacity 
bucket with a hoist speed of 300 feet per 


minute. The smooth, fast performance is 





WHIRLER CRANES . p 


ARG 
HYDRA ULIC BUFFERS 


produced economically with the use of 
Prom tel ities) (maelict 4 meeliece MS e ice 
Wom itetemeltiansleh. ar itta see mrlelelcuim Bla kae 
UL uricserimirteeltrar\ciccumelemeclic 
and increases production, accept our 
Tehelclslel COMES lS amr lace mmllictirtelelts 
rhere is no obligation for this service or 


for a copy of Bulletin 225 describing 


Dravo equipment. Write us today. 


DRAVO 


CORPORATION 


Neville Island, Pittsburgh 25, Pennsylvania 


Boile: 
Pump Houses and Intakes °* 


aleibilelaliale muha 


Crane Cab Coolers * Docks ° 
Heaters * 


and Power Plants ° Industrial Foundations * Open Steel Flooring 


ny elela= Water and Waste Treatment Plants * Towboats and Barges 
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Bearings, Inc. 


AUTHORIZED DISTRIBUTOR 
AND YOUR FIRST SOURCE FOR 


BALL and ROLLER 
PILLOW BLOCKS 

















For every duty range—For all 
applications and conditions of use— 
You name it! For replacement, for orig- 
inal equipment, we'll supply it from one 
of the many famous makes of pillow blocks 


we are authorized to sell! 














e®eeeeeceeeeeeeeee eee eeeeeeeeeeeeeene en eee8ee@ 

. . 

* BEARINGS, Inc., 3634 Euclid Ave., : 

* Cleveland 15, Ohio ~ 

- Gentlemen: - 

: Please send me complete information on the Pillow Blocks ~ 

« you distribute. . 

o Elyria . . 

o . 

* NAME . 

me Muncie @ Terre Haute ° ° 

_ > 

PENNSYLVANIA: Erie « Je Philadelphia © Pittsburgh # York >™ - 
WEST VIRGINIA: Charleston © Huntington © Wheeling * ADDRESS . 
NEW JERSEY: Camden : CITY ZONE STATE ° 

Subsidiary: Kentucky Ball and Roller Bearing Co. @ Louisville, Ky eeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeses 
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i ps meet ever-increasing demands for specialized steel, an eastern 
mill has completed an extensive expansion program consisting 
of a new reversing cold mill and two auxiliary lines. Significantly, 
Allis-Chalmers control is utilized in all three operations. 


Progressive mills are taking advantage of Allis-Chalmers experience 
in engineering, building and applying steel mill control — control that 
provides smooth, precision performance — control that affords maxi- 
mum production and top quality with a minimum of outage time and 
maintenance. Get all the facts about Allis-Chalmers mill control. See 
your A-C representative or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


PICKLING LINE ANNEALING LINE 


eee oti ecnenin ot mere Manat ote Powe 
range of more ower 
for the line comes from three separate m-g sets employ- 
ing magnetic sap renee for quick response. 


synchronization between entry eee Oe ere 


This control features power-type pore amplifier reg- 
ulation for accurate control and low maintenance. Var- 
— voltage power is obtained from a six-machine m-g 

set. Speed regulation of .5% assures constant strip speed 
and a resulting uniformity of high quality steel. Open- 
Sepecislly duelgnad tor tll opscaiion 


ALLIS- 
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REVERSING MILL ——————— 


Critical percentage reduction of specialized steels rolled with this 
mill requires exacting control. Main mill voltage and reel tension 
ae utilize new high-gain rnp an amplifier control. Because 

the magnetic amplifier is a static maintenance and necessity 
of replacement parts are reduced to a minimum. Fast arc-centering 
blowout on the dc contactors, shown on the control board, extends 
contact and chute life. Ex interchangeability of contactor 


and relay parts affords maximum convenience and economy. 


CHALMERS 
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For years Rust-Oleum users have known that 
Rust-Oleum Stops Rust! And now modern scien- 
tific research shows why Rust-Oleum is such an 
effective rust-preventive coating—and you can see 
it with your own eyes! 

Technologists at Battelle Memorial Institute, 
using radioactive tracing techniques with C'* radio- 
isotope, have proved irrefutably that when you 
apply Rust-Oleum 769 Damp-Proof Red Primer 
directly over a sound rusted surface, its specially- 
processed fish oil vehicle works around the rust 
particles, through the fissures and crevices in the 
rust formation, and down into the microscopic pits 
in bare metal. 

This penetration means rust-stopping power — 
because when Rust-Oleum’s specially-processed 
fish oil vehicle penetrates the rust formation, it 
drives out the trapped air and moisture that cause 
rust. It actually merges the rust particles into the 
coating and forms a tough, tight, protective film 
that resists weathering and abrasion. 

Imagine the savings this means in your own plant 
— savings in time, labor, and metal! Rust-Oleum 
769 Damp-Proof Red Primer goes on right over 
sound rusted surfaces after simple scraping and 



























Illustration of cross sec- 
tion of rusted metal 
coated with Rust-Oleum 
(enlarged 150 times) 











NOW! YOU CAN ACTUALLY SEE 


, 


PENETR 


O yf rust to bare metal as seenitl 


oe 


ee ee 






wirebrushing to remove rust scale and loose rust— 
costly surface preparation methods are usually 
eliminated. 

The methods and results of this three-year re- 
search project are presented in a complete 30-page 
report entitled, “The Development of a Method to 
Determine the Degree of Penetration of a 
Rust-Oleum Fish-Oil-Based Protective Coat- 
ing into Rust on Steel Specimens,” prepared 
by Battelle Memorial Institute technologists. 
Write on your business letterhead for your 
copy of this informative report — see 
through the “eyes” of radioactivity 
how Rust-Oleum penetrates rust 
to bare metal. 

Get prompt delivery of 
Rust-Oleum from your 
Industrial Distribu- 
tor. See our com- 
plete catalog 
in Sweets. 











There is only one Rust-Oleum... wae it is distinctive as your own fingerprint. 
we Aies na Sor nr 





Write for a copy of 
this informative report 


If you use or specify protective 

coatings, you should have a copy 

of this important report, “The 

Development of a Method to 

Determine the Degree of Pene- 

tration of a Rust-Oleum Fish- 

Oil-Based Protective Coating 

into Rust on Steel Specimens,” 

prepared by technologists at : 

world-famous Battelle Memorial Institute — irrefutable proof 
that Rust-Oleum’s specially processed fish-oil vehicle penetrates 
rust to bare metal. Thirty pages of facts, charts, and tables de- 
scribing the methods and results of this important three-year 
research project, using a modern tool of science . . . radioactive 
tracing with C'* radioisotope and Geiger Counter. 


adh & Y 0 Le ig M ® 
Rust-Oleum penetration through rust to bare metal as j 1?’ 
recorded by Geiger Counter is shown on the graph i 
above in “Percentage of Surface Radioactivity’ figures. 
inane eameacanme Seeaqgecme ea es = = = = wee 


RUST-OLEUM CORPORATION °*¢ 2442 Oakton Street — Evanston, Illinois 


Mixed, rust and 


Radioactivity, per cent 
Rust-Oleum Coating, 
some rust 
Mixed, Rust-Oleum vehicle, 
rust, and metal 
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Why Real arioNnar brushes are best for 


TRADE-MARK 


Electric Utility and Sub-Station Equipment 


of proved electric utility and sub-station equipment — with 
the services of a National Carbon brush specialist 
le to help you in the final selection 





























“National” brushes offer a complete line 
grades to meet every condition of operation — stand- 
ard or special — all through the mill and mine. 
Here, for example, are the grades recommended for 


A come an 





always availab 
for each unit. 
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ARIES 


ATION ROT 
Grade SA-35 


Grade 259 





suB-ST 


Grade SA-45 
Standard grades, choice being determined by machine 
characteristics. 








Grade SA-3538 Grade N-4 


For unusual servi i 
‘ service — loads or sev i 
ice — light loads or severe load swings. 


ae 


AC SIDE OF ROTA 
RY E 
| Grade Cophite 29 QUIPM ENT 


al-graphite slip-rj 
phite slip-ring formulation, ; : 
to current denaity’ applied ac 


E EQUIPMENT, IT PAYS TO BE SURE — 


WITH VALUABL 
USH SPECIALIST! 


CONSULT A “NATIONAL” CARBON BR 


The term “National’, the Three Pyramids Device and the 
Silver Colored Cable Strand are registered trade-marks 


of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY « A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles 
New York, Pittsburgh, San Francisco 


In Canapa: Union Carbide Canada Limited, Toronto 
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HOMESTEAD 


Prorecied Sear’ 
HYDRAULIC OPERATING 
_ WALVES - 


“ Pa 


PEER 





accurate 





RECORDS OF 6 TO 18 MONTHS’ MAINTENANCE-PREE SERVICE ARE COMMON 


It will pay you to get the facts about HOMESTEAD Protected- 
Seat HYDRAULIC OPERATING VALVES—the valves that give 
you quick, finger-tip control for moving or positioning any 
single-acting or double-acting hydraulic piston. The exclusive 
Homestead Protected-Seat reduces fluid velocity during the clos- 
ing operation to practically zero. Thus seat erosion and resultant 
leakage, the most frequent cause of shut-downs and lost produc- 
tion time, is eliminated. Records of 6 to 18 months continuous 
service without maintenance are common. 


> 















HERE'S HOW THE 
PROTECTED SEAT WORKS 


RESILIENT 
DISC 


PROTECTING 
SLEEVE 
SEAT 


PROTECTING 
SHOULDER 







OPEN} 


Full Flow. Fibre Disc 
Protected 


CLOSING OR 


4 OPENING 


Flow practically 
stopped by close fitting 
sleeve and stem shoul- 
der, before seat and 
disc make contact. This 
prevents “wire draw- 
ing.” Trapped water 
cushions closing, 
dampens hydraulic 
shock. 


CLOSED > 


Protected resilient disc 
against metal seat as- 
sures drop-tight seal, 
long life, accurate con- 
trol, and low mainte- 
nance. 





, For full particulars, MAIL THE COUPON TODAY. 





Please send me without obligation, complete data on PROTECTED- 
SEAT HYDRAULIC OPERATING VALVES. 





| 
| 
OMESTEAD ~ 
VALVE MANUFACTURING COMPANY | 
"Serving Since 1892” | ADDRESS 
P.O. BOX 217 = CORAOPOLIS, PA city 
L 


| 
| 
= 
| 
- 
m 
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OVERNMENT expenditures — Federal, state and 

local—in 1955 totaled more than $97,000,- 
000,000, more than twice the amount spent in 1946. 
And still the grab goes on for more money, more taxes 
at every level. 

The final report of the Hoover Commission points 
the way to an annual saving of $5,500,000,000 in 
government cost, but politicians of both parties seem 
to shy away from any spending curbs. 
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CCORDING to the American Iron and Steel 
Institute, iron ore imports in 1955 totaled a 
record 26,300,000 net tons. Domestic ore shipments 
were approximately 120,000,000 tons, third highest 
in history. 
* 


T is estimated that 5000 firms have recruiting teams 

in the field bidding for the services of the 350,000 
students coming out of colleges this year. Starting 
salaries in all fields will average $366 a month, with 
engineering graduates up to about $400 a month 
average. 

A survey made by Northwestern University indi- 
cates that industry’s demand for college graduates 
this year is almost 30 per cent above last year. United 
States Steel Corp. is looking for 850 engineering 
graduates, highest in its history. 
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OW that you've made up your income tax, you'll 
appreciate knowing that the word is derived 
from the Latin “‘taxare,’’ meaning to touch sharply. 
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ALPH J. CORDINER, president of General Elec- 

tric Co., foresees a possible expansion of national 
economy, with an increased ratio of skilled to un- 
skilled jobs, to a point where his company’s employees 
may average $8000-$9000 a year by 1966. 
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)P)PNION members who make “‘voluntary’’ contribu- 
J tions to the fund being planned for union political 
activity may find their money being used for political 
purposes which they do not support. 
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\ HEN we hear about shortages of teachers in 
schools and colleges, we can’t help but reflect 
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that teachers in primary and secondary schools now 
handle classes about half as big as yesteryear’s 
classes — and that few college teachers today have 
as many as ten hours a week of direct student contact. 
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E can't help but feel that all the publicity about 
raising steel prices will stiffen the demands of 
the United Steel Workers in the coming weeks. 
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HE Wall Street Journal straddles the do-it-yourself 
trend these days: 


We've a draw that drags 
And a door that squeaks. 

We've a step that’s loose 
And a faucet that leaks. 


We've a screen with a hole 
And a doorbell that’s dead. 

We've a window that sticks 
And a sag in our bed. 


I've the tools that it takes 
I've the brawn and the skill. 
I could fix them, I guess. . 
Maybe someday I will. 
and again: 


My wife's content; our faucet works. 

It doesn’t run in starts and jerks. 

Our lights are steady, never flicker, 

Our lamps have never caused a snicker. 
Our plumbing doesn’t groan or wheeze, 
Our windows always slide with ease. 

Our shelves are firm, our doorbells ring — 
I'm not allowed to fix a thing. 


A 
, oo United States Patent Office wants 300 new 
pa 


tent examiners this year to reduce serious 
delays in processing patent applications. These jobs 
start at $4345 a year, with $7570 possible in five 
and one-half years and more than $13,000 ultimately 
possible. 
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TOCKHOLDERS in United States Steel Corp. now 
number about 298,000. 
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E’VE just heard of a corporation that scheduled 
a series of meetings to investigate the effective- 
ness of meetings and cut down time spent on them. 
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AY 13-19 has been designated by President 

Eisenhower as Job Safety Week. It will be 
marked by the President's Conference on Occupa- 
tional Safety in Washington. 
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TEEL plant engineers and operators read an 

average of 3.15 trade magazines — and they have 
voted the Iron and Steel Engineer most useful in 
their work. 
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IGHT gage steel products (including sheets, strip, 

tin mill products, bars, rods, wire and tubing) 
totaled 58,500,000 tons in 1955. This is 69 per cent 
of all shipments and an all-time record. 
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Frequent Instrument 
Check-ups 


Prevent Emergencies 


The economical way to protect your plant’s 
investment in instrumentation is a Honey- 
well Periodic Service Plan. Under this plan, 
a Honeywell service specialist comes to your 
plant at regular intervals to— 


— Check your Brown instruments and cali- 
brate them against accurate laboratory 
standards. 


— Inspect all moving parts, clean and lubri- 
cate them, and replace where necessary. 


You get this kind of service performed regu- 
larly for your office equipment such as type- 
writers and calculating machines . . . for 
your automobile . . . and even for yourself by 
periodic check-ups by your doctor. You’ve 
learned that the ounce of prevention is a 
good investment. Well, the same philosophy 
applies to instruments, too. Keeping them in 
good condition is far more economical than 
waiting for emergencies to throw production 
schedules into a tailspin. 


Here, briefly, is what the Honeywell Per- 
iodic Service Plan does. It provides you— 


Periodic examination and adjustment by a 
factory-trained service engineer. 


Automatic attention. Calls are made on a 
schedule that fits your own plant’s require- 
ments... at a cost substantially lower than 
an equivalent emergency service call. 


Continuous operation. Good instruments kept 
in top condition can be counted on for steady 
duty, without costly shut-downs. Well-main- 
tained instruments last longer, too. 


Increased plant efficiency. Greater reliability 
of operation builds confidence of plant per- 
sonnel in their equipment. 


At any time, of course, you can count on 
prompt emergency service from any one of 
the more than 100 Honeywell service centers 
spotted throughout the United States and 
Canada. 


The Plan is extremely simple. It costs re- 
markably little, and can pay real dividends 
in protection of your production schedules 
and your instrument investment. For details 
about how it can be applied to your own 
plant, call your local Honeywell office. 
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Kaiser Steel’s 
tinning lines 
hold high quality 


and economy... 





On control panel for hot dip tinning process are Electronik 
instruments for regulating temperatures of dip metal and 
oil bath. 





















ElectroniK instruments on the control panel for Kaiser 
Steel’s electrolytic tinning line give operators all data they 
: need to control pounds per base box of plated metal to close 
fs : specifications. 
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EEPING high-capacity production equipment op- 

erating at peak economy—while maintaining 
high standards of quality—is an assignment where 
modern Honeywell instrumentation proves a profit- 
able investment. On tinning operations at Kaiser 
Steel’s Fontana Mill, for example, Brown controls are 
helping to improve quality and uniformity of plated 
products. 


For the electrolytic tinning line, designed by The 
Wean Engineering Company, control was engineered 
by General Electric and R&S Equipment Company. 
The central instrument panel concentrates complete 
data on the process for the line operators. At a 
glance, they can note critical plating currents, coat- 
ing distribution and top and bottom pounds per base 
box . . . all recorded in detail on ElectroniK instru- 
ments. This information guides operators in holding 
weight of plating to exact specifications . . . reducing 
rejects . . . and achieving maximum utilization of 
electric power and plating materials. 
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On the hot dip tinning installation, also designed by 
Wean, temperatures are held within close limits by 
ElectroniK instruments with Electr-O-Line propor- 
tioning control. Accurate temperatures of the molten 
metal bath make it possible to control the thickness 
of tin coatings and to avoid waste of metal. Improved 
quality and smoother surfaces on finished plate re- 
sult from precise control of oil bath temperatures. 


Throughout the steel industry, Brown instruments 
have proved their ability to aid in making better 
products more economically. A complete line of in- 
strumentation, developed and applied by men who 
know the needs of steel production, is ready to 
serve you. For a discussion of your specific require- 
ments, call your local Honeywell sales engineer . . . 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


@ REFERENCE DATA: Write for Catalog No. 1521, “ElectronikK Recorders” . . . and No. 1531, ‘Electronik Controllers” 
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IGH PRODUCTION 


Faster, more economical production with closer | 
control of product quality — that’s the thinking 
that goes into every Wean engineered sheet, tin 
or strip mill line. 


Leading steel mill officials the world over have learned 
they can depend on Wean engineers to design and pro- 
duce equipment unmatched in accuracy, high production 
and economical operation. 








labor costs, increase your margin of profit or improve the quality 


If you're planning production improvements to combat high \ 
of your product, make sure you check first with a Wean engineer. 









PECIALISTS IN SHEET, TIN AND STRIP MILL EQUIPMENT 
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cause the furnace sets the pace, 


Lectromelt* Furnace Equipment 





HE furnace department establishes the rate at 

which the rest of the plant works. Production 
of every department that follows is limited to what 
the furnace produces. Dependability is a prime re- 
quirement for the furnace equipment, therefore, 
and there must be a minimum of downtime for 
repairs. 


Lectromelt Furnaces are sturdy, able to work 
week after week at top production. They can be 


Manufactured in...GERMANY: Friedrich Kocks GMBH, Dusseldorf... ENGLAND: Birlec, Ltd., Birmingham 


is popular in plants all over the world 





readily adapted to variations in processes, to keep 
step with process developments. Dependability 
and versatility demonstrated by Lectromelt Fur- 
naces throughout the past forty years account for 
their use all over the world. 


Catalog 9-A describes various types of melting 
and refining furnaces. For a copy, write Lectromelt 
Furnace Company, 310 32nd St., Pittsburgh 30, Pa. 
(a McGraw Electric Company Division). 


... FRANCE: Stein et Roubaix, Paris... BELGIUM: S. A. Belge Stein et Roubaix, Bressoux-Liege ... SPAIN: TWENTY FIVE 


Genera! Electrica Espanola, Bilbao... ITALY: Forni Stein, Genoa .. . JAPAN: Daido Steel Co., Ltd., Nagoya 





*REG. T. M. U.S. PAT. OFF 


MOORE RAPID 


WHEN YOU MELT... 


RED TONS 


PACITY 
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at speeds from 60 to 300 fpm. 


Figure 1— This line was designed to galvanize strip varying from 18 in. to 36 in. in width, in thickness from 0.012 to 0.060 in., 





In the continuous galvanizing process developed at 
g mf } 


Wheeling, it is possible to regulate the degree of tightness of the 


zine coating by controlling the amount of aluminum ... . 


this aluminum unites with any iron which would normally tend to 


form alloy layers with the zine on the surface of the steel being coated... . 


Continuous Hot Dipped Galvanizing 


A THE Wheeling Steel Corp., or one of its predecessor 
companies which later became a part of the corpora- 
tion, has been producing galvanized sheets since 1882. 
This paper will describe a continuous galvanizing line 
which is the latest development in the field of galvaniz- 
ing by Wheeling Steel. 

In 1882 the first galvanized sheets were made from 
puddled iron or fagot iron which was hot rolled and 
sheared into sheets. They were then dipped in a bath 
of molten zine in order to produce galvanized sheets. 
The first significant improvement in this process was 
the use of bessemer steel in the production of sheets, 
and at the turn of the century the first crude galvaniz- 
ing machines were developed and installed in the zine 
pots. In 1929 the first continuous hot rolled and cold 
reduced strip was sheared into sheets and galvanized. 
By this time further improvements had been made in 
the operation of the galvanizing pot, and the resulting 
product was far superior to anything previously pro- 
duced. This improvement in quality resulted in ex- 
panding the market for galvanized products. 

In the late 1930's, progress was made in the industry, 
by one of the producers of galvanized products, which 
resulted in producing galvanized sheets and strip on a 
continuous galvanizing line. This proved to be a step 
that was to revolutionize the galvanizing industry. 

Until the advent of the continuous trip coating proc- 
esses, much of the effectiveness of zinc as a protective 
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By NELSON E. COOK 
General Superintendent of Galvanizing 
and 
M. D. AYERS 
Chief Engineer* 
Wheeling Steel Corp. 
Wheeling, W. Va. 


coating was lost, on account of the fact that old con- 
ventional methods of coating produced very brittle 
iron-zine alloy layers in the process which could easily 
be detached from the metal base, even in mild forma- 
tions. 

The conversion of sheet and strip galvanizing ca- 
pacity to continuous galvanizing lines since 1946 has 
been very rapid, and at present approximately 75 
per cent of the industry’s capacity consists of produc- 
tion from continuous lines. There are twenty-two con- 
tinuous galvanizing lines in operation and five under 
construction according to the latest information avail- 
able. 


*At the time of writing paper. Now with Kennecott Copper Co., 


New York, N. Y. 
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Figure 2— The main control panel is located adjacent to 
the pot area. 


Nearly all of these cont*nuous galvanizing lines proc- 
ess cold reduced strip through a heat treating or an- 
nealing furnace and then through a galvanizing pot 
in order to produce galvanized strip which can be coiled 
or sheared into sheets. In this operation the strip is 
continuously annealed as well as galvanized. 

In the Wheeling Steel galvanizing process, cold re- 
duced, box annealed and temper rolled coils are charged 
to the line and there is no annealing of the strip in the 
line. Hot rolled, pickled coils can also be galvanized 
in the line-for the production of heavier gage material. 
This process also differs from other continuous lines 
in that the strip to be galvanized is given a coating 
of flux which is dried on the strip and the strip is pre- 
heated to a maximum of 450 F before it enters the 
zine pot. The zine pot is heated by electric induction 
units and the bath can be controlled so that a tight 
coating of zine on the strip is easily obtained. Cook 
and Norteman Patent No. 2,647,305 has been issued 
to Wheeling Steel Corp., and other patents are pending. 

Galvanized sheets and strip go into a great variety 
of products. Many consumers, however, insist on a 
material that has a tight zine coating which will not 
peel off during fabrication, a material which will stand 
various degrees of forming or cold work, and a material 
that is soft or easily worked. The Wheeling Steel con- 
tinuous galvanizing line product will meet all of these 
requirements. Since box annealed, temper rolled strip 
is charged to the line, the resulting product will meet 
any temper requirements of the customer. This temper 
rolling operation also produces strip with the best pos- 
sible shape and protection against fluting hazards. The 
tight coat characteristic of the line is easily controlled. 
The combination of these qualities in a single galva- 
nized product represents what is felt to be the latest 
step forward in the art, or perhaps science, of producing 
galvanized strip and sheets. It should also be pointed 
out that this tight coat galvanizing process works sat- 
isfactorily in the production of galvanized wire, galva- 
nized pipe, galvanized ware and the galvanizing of cold 
reduced but unannealed strip. 
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After quality, the next factor of importance in the 
production of continuous galvanized strip is the one 
of economics. The Wheeling Steel line differs in some 
respects from the conventional line when economic 
comparisons are being made. The conventional lines 
were designed to process cold reduced coils direct from 
the cold reduction mills, while the Wheeling Steel line 
utilizes annealed and temper rolled coils and unan- 
nealed strip. 

The Wheeling line has a lower capital cost per line, 
a considerably increased capacity per line, simplified 
operating problems and absolute control of the tight- 
ness of the coating. The capital costs are lower because 
no annealing furnace is required. The increased ca- 
pacity has been determined by production from the 
36-in. light gage line now in operation. It has produced 
over 12,000 tons of prime material in a month; operates 
up to speeds of 330 fpm and at production rates of 
30 tons per hour on the heavier gages. Completion of 
the 48 in. heavier gage line will provide a total capacity 
of 30,000 tons per month from these two lines. This 
high production rate per line is an important factor 
in obtaining comparatively low capital costs per ton 
of installed capacity and low operating costs per ton of 
production. 

The engineering features to be described in this 
paper are for the 36 in. galvanizing line. This line was 
designed to continuously galvanize strip steel varying 
in width from 18 to 36 in., in thickness from 0.012 to 
0.060 in. and at line speeds from 60 to 300 fpm. Coils 
up to 30,000 lb weight can be charged to the line and 
coated strip can be produced in coils up to 30,000 Ib 
or cut into sheets from 3 to 14 ft in length. The line 
is 549 ft long and there are approximately 1000 ft of 
strip in the line. 

The mechanical arrangement and electrical control 
features of this continuous galvanizing line are very 
much like the conventional line. The line consists of 
three separate sections. There is the entry section 
where coils are charged to the line and the head end 
of the coil welded to the end of the coil being run and 
the material can be side trimmed if necessary. The 
center section or processing portion operates at a uni- 
form speed, and in this section the strip is prepared 
for coating, galvanized, cooled and given a chemical 
treatment. The delivery section consists of coiling, 
shearing and piling equipment. The two end sections 
of the line, because of the nature of their operations, 
must be stopped at intervals and are connected to the 
center section by looping pits in which a supply of strip 
may be stored for the temporary stops of the end sec- 
tions of the line. 


An important part of the Wheeling continuous gal- 
vanizing line is the flux drying and strip pre-heating 
system. The strip from the flux tank containing the 
proper amount of flux is passed vertically through a 
flux drying oven which is 27 ft long. The strip reaches 
a temperature of about 250 F. After passing over two 
deflector rolls, it then passes downward to a similar 
oven, which heats the strip up to a maximum tempera- 
ture of 450 F before it enters the zinc pot. Both vertical 
ovens are similar in design. Heat to each oven is sup- 
plied by an air heater containing two natural gas 
burners. Heated air is then circulated by a motor- 
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driven fan through duct work to the strip at the top 
of the oven. The hot air, in intimate contact with the 
strip, flows down to the bottom of the oven and then 
is returned by duct work for reheating and recircula- 
tion. A portion of the recirculating air in each of the 
ovens is drawn off at the bottom of the oven and dis- 
charged to the roof of the building. All portions of the 
ovens in contact with the recirculating air are made of 
stainless steel, and all portions of the ovens, heaters 
and blowers, which are exposed to the outside air, are 
insulated with 4-in. thick glass wool. 

The zinc pot is heated by electric induction current, 
There are four inductors, one on each side of the pot, 
with a total capacity of 1166 kw at 460 volts. Three 
of the inductors are rated at 333 kw and the fourth one 
at 166 kw. This zine pot is constructed of steel and is 
refractory lined. The inside dimensions of this pot are 
132 in. long, 84 in. wide and 84 in. deep. The pot will 
hold 124 tons of molten zinc. It is equipped with an 
automatic temperature controller and recorder with 
one standby controller, which is battery operated in 
case of power failure. 

There are many important technical features in the 
new Wheeling process. 

First, as in most of the new continuous coating proc- 
esses, small percentages of aluminum are used in the 
zine coating bath, but a way has now been found to 
make this aluminum addition effective in the process. 
The use of aluminum in a coating bath is not broadly 
new. Metallurgically, it has been generally known that 
mixtures of small percentages of aluminum with zinc 
metal would inhibit the formation of brittle iron-zine 
alloy layers which normally develop in a conventional 
coating process. These alloy layers are the chief cause 
of the peeling of the zine coatings. However, no satis- 


factory method had been developed to keep the zinc 
and aluminum in perfect and constant mixture. This 
is a very difficult thing to do for the reason that alu- 
minum has a higher melting temperature than zinc, 
and further, because of the difference in specific gravity 
of the two metals, the aluminum tends to separate and 
rise and float on the surface of the bath at the tem- 
peratures used in zine coating, where it is ineffective 
in inhibiting the undesirable iron-zine alloy layers. 
Most research men who have worked on the zine- 
aluminum system know that unless the two metals are 
thoroughly mixed in the right proportions throughout 
the coating bath, the alloys of zine and iron will not 
be satisfactorily inhibited. Especially is it essential that 
the aluminum and zinc be completely mixed at the 
point of first entrance of the strip or article into the 
coating bath; otherwise alloys will immediately begin 
to form which cannot be eliminated or reduced in the 
remainder of the bath, regardless of the amount of 
aluminum carried in the rest of the bath. In order to 
accomplish the desired mixing of the two metals, the 
Wheeling process employs a low frequency induction 
heated pot, in which the metals are completely mixed 
by thermal and magnetic circulation of the metals. 

In this process it is believed that the reason for pro 
ducing guaranteed tight coatings comes from the met 
allurgical fact that the aluminum has a greater affinity 
for iron than it does for zinc, and therefore, when the 
aluminum is completely mixed throughout the bath, 
the aluminum will unite with any iron which would 
normally tend to form alloy layers with the zinc on the 
surface of the steel which is being coated, and this iron 
will be eliminated from the bath as iron-aluminum 
alloys, which do not attach themselves to the articles 
being coated. For this reason, then, when zine and 


Figure 3 — The line has produced over 12,000 tons of prime material in a month. 
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aluminum are constantly and thoroughly mixed in the 
bath, the amount of iron on the finished product is 
directly proportional to the degree of tightness. There- 
fore it is now possible to regulate the degree of tight- 
ness by simply introducing into the coating bath the 
amount of aluminum which is calculated to give the 
desired degree of tightness. This procedure, then, 
makes it possible to guarantee any degree of tightness 
for any type of material being coated, and the control 
of tightness has now been reduced to one simple lab- 
oratory test. 


We are no longer interested in the kind or thickness 
of various types of alloy layers, but are simply inter- 
ested in the amount of total iron in the coating on the 
finished product. We are no longer interested in cross 
sectional pictures of the various types of coating alloy 
layers. Secondly, having determined that it was pos- 
sible to control a metal coating bath, metallurgically, 
where part of the heat used in the process is applied 
in the coating bath itself in order to provide constant 
mixing of the metal, it then became necessary to de- 
velop procedures of introducing the material to be 
coated into this coating bath where the temperature 
of the material to be coated is below the temperature 
of the coating bath. The obvious method was to preflux 
the strip. But there was no flux available that would 
answer the conditions of the process, and a great 
amount of chemical research was devoted to the solu- 
tion of this problem. The advantage of prefluxing ma- 
terial to be coated is very obvious. Prefluxing not only 
assures an absolutely clean surface on the strip as it 
enters the coating bath, but it also provides the best 
known means for bonding one metal with another, 
and when the prefluxing conditions can satisfactorily 
be worked out, absolute control of the process can 
easily be set up. 


A new fluxing system was developed for the Wheel- 
ing process and has been in very successful operation 
for several years. A liquid preflux bath is used, the 
bath consisting of a zine chloride-zine ammonium 
chloride combination, with an added wetting agent, if 
desired. The bath, which is continuously filtered, is an 
aqueous solution of the zinc ammonium chloride, main- 
tained usually in the range of 10 to 20 Be, and at a 
temperature of approximately 180 to 200 F. The strip 
passes very quickly through the aqueous solution, the 
time element not being too important. The thickness 
of the flux layer is regulated and maintained by a sys- 
tem of rolls and brushes placed at the exit end of the 
flux tank. These rolls and brushes automatically con- 
trol the flux film thickness at varying speeds of travel 
of the strip. The flux film thickness should be uniform 
under all conditions. The composition of the flux is so 
formulated that it can be preheated to a temperature 
of approximately 450 F without any breakdown or 
disintegration of the flux layer. The prefluxed layer 
should be dried and preheated before it enters the 
coating bath. The reaction of the flux, particularly 
with the aluminum in the bath, takes place at a tem- 
perature of approximately 360 F, and so long as the 
prefluxed and preheated strip is entered into the coat- 
ing metal at or above that temperature, the reaction 
takes place immediately at the surface of the coating 
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bath, stripping the reaction products at the surface 
of the bath, and leaving no possibility of carrying the 
flux through the coating bath to the coating rolls and 
depositing it on the strip being coated. A further ad- 
vantage in preheating the fluxed strip lies, of course, 
in the fact that less heat make up is required in the 
coating bath itself, and greater speeds and production 
can be attained. This prefluxing operation, which has 
been developed for the Wheeling process, contributes 
very greatly to the production and control of tight 
zine coatings. 


Cleaning of the strip prior to prefluxing is very sim- 
ple. The cleaning section of the line consists of two 
acid dip tanks using room temperature, weak acid 
solutions and one hot alkali tank. Between the various 
tanks in the line there are provided water sprays, dip 
tanks and horizontal brush scrubbers. All of the clean- 
ing equipment is so arranged that all hold down rolls 
in the tanks can be hydraulically lifted so that the strip 
pass line will be above the solutions. It is therefore 
possible to use any or all of the equipment as needed. 

Since the material to be coated in this process never 
attains a temperature higher than 850 F during the 
process, it is possible to use a high tension line and 
this practically eliminates tracking problems which 
are so prevalent in lower tension lines. 

One of the most important operational features of 
the new process is one which is especially interesting 
to the producer who cannot maintain a seven-day, 
around-the-clock production schedule. This feature, 
which makes for very economical operation of the proc- 
ess, is the ease with which this process can be taken 
out of operation and put back into operation. To take 
the line out of operation it is only necessary to lift the 
strip above the solution in the tanks, remove the coat- 
ing rig and turn off the heating ovens. The rig is made 
in two pieces and so designed that the entire rig can be 
taken out without cutting the strip. Since no drossing 
is generally required at these shut down periods, it is 
easier and takes less time to take this line out of opera- 
tion than it does to take an old conventional sheet 
galvanizing unit out of operation. To start the line 
it is only necessary to put in the rig, stert the heating 
ovens, lower the strip into the cleaning section, if 
necessary, and you are ready to make production 
immediately. 


A great advantage of the new process is that it is 
not necessary to anneal in line. Production in this type 
of line is limited only by the amount of heat which is 
supplied to the process or by mechanical speeds attain- 
able in the line. Contrary to opinions which formerly 
have been held that the temperature of the material 
to be coated must be brought to the temperature of 
the coating metal throughout its entire thickness, it is 
only necessary to raise the temperature of the material 
to be coated to the temperature of the coating metal 
for a relatively small distance in from the surface of 
the strip, and therefore the greater speeds of coating 
previously mentioned can be attained in the line. The 
second line is being rated at approximately 45 tons of 
finished material per hour on heavier gages, since there 
is no reason when using the procedures which have 
been developed that this cannot be accomplished. 
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SUMMARY 


The new galvanizing process is the most flexible 
process for the application of tight zine coatings to steel 
base material. It is the only process which localizes 
the tight coating procedures in the coating-fluxing area 
of the process, where tightness can be easily and posi- 
tively controlled. It is the only process which can apply 
guaranteed tight zine coatings to all types of steel base 
material, even including unannealed material. It is a 
process which is not only applicable to continuous strip 
galvanizing, but to wire, pipe and hand dipping. It is a 
process which, because of the localization of the tight 
coating procedures in the coating bath and _ fluxing 
areas, is limited in production only by the amount of 
heat applied to the process and the mechanical and elec- 
trical speeds attainable. It is a process which is eco- 
nomical of operation and one which is adaptable to 
continuous or intermittent operation. And so, with 
all these advantages, we are confident that the new 
process will greatly increase the usefulness of zine 
coated material and that new markets will be opened 
for the use of such material. 


DISCUSSION 


PRESENTED BY 
HART GRAFF, Research Engineer, Armco Steel 
Corp., Middletown, Ohio. 
NELSON E. COOK, General Superintendent of 
Galvanizing, Wheeling Steel Corp., Wheeling, 
W. Va. 


F. W. FOSTER, Industrial Power Engineer, West 
Penn Power Co., Greensburg, Pa. 





Hart Graff: There was one point that interested me 
very much, the driven exit rolls. What is your primary 
purpose in using the driven exit rolls? 


Nelson E. Cook: I think you will find that unless 
you drive your exit rolls you will never be able to attain 
high speeds. You will get a stringing effect at speeds 
higher than, say 150 fpm. If you drive your exit rolls 
you are able to control that effect. 

Hart Graff: Do you drive at line speed? 


Nelson E. Cook: Not always. We can drive at line 
speed or at any other relative speed, or backwards 
if we care to do so. 

Member: What cycle is used in the induction heating 
elements? 

Nelson E. Cook: Low frequency, 60 cycle. 

F. W. Foster: Have you had any maintenance prob 
lems on your induction heating coils? 

Nelson E. Cook: They are air cooled. At the very 
start on these 333 kw units, which were of course the 
biggest that ever had been made at that time, we had 
some trouble with the inductors, not from the inductor 
coils, but from the seal that was made in placing the 
inductors on the side of the pot case. The other minor 
trouble we had was from plug leakage in the bottom 
channel, which is closed with a ceramic plug. However, 
both of those things were redesigned immediately. All 
of those inductors have been in constant operation 
now since about the first of October 1954, and they 
have been in constant seven-day operation. There is 
nothing wrong with them. There is very little trouble, 
very little maintenance, and very little difficulty in 
keeping the channels open. I have also been asked what 
about pot life? We are estimating the pot life at some- 
thing like 25 vears from the experience that we have 
had from our pilot line, which is now some six or seven 
vears old. Judging from the life of that ceramic lining, 
I feel pretty confident that the pot life should be cer- 
tainly 20 to 25 years—unless you get in there and 
hammer it out. 
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CONTINUOUS CASTING OF STEEL 


A THIS development project for the continuous cast- 
ing of steel is being made jointly by the Republic Steel 
Corp. and the Babcock & Wilcox Co. By continuous 
casting, is meant the withdrawal of a semi or com- 
pletely solid product from the lower end of a vertical 
open-ended mold, while steel is being poured in at 
the upper end. By utilizing continuous casting, one 
can simplify and eliminate some of the present steps 
in the making of steel products and reduce the capital 
and operating costs normally required. It has been 
agreed that either Republic or Babcock & Wilcox must 
first operate a plant in production, before the develop- 
ment is complete, and the process made available to 
others. Completion of development means that all the 
popular types and shapes of steel in the plain carbon 
grades, the mildly alloyed grades, and the various 
stainless grades must have been cast. 

The presentation of a paper often signifies that the 
process described is ready for sale or relates to a proc- 
ess that is now in production. Neither Republic or 
Babcock & Wilcox have a production plant yet, but 
the material cast in our pilot plant is processed either 
into tubing, bar stock, or strip. From the results ob- 
tained in the processing of 1500 to 2000 tons, we have 
learned that continuous casting is definitely here to 
stay. Most of our efforts are now being exerted upon 
the problems of consistently making a top grade cast- 
ing, that is one that does not have to be conditioned. 
We have achieved our goal of making such a grade, 
but cannot be sure of always making it. The other 
problem, or rather unanswered question, is whether 
we can make slab castings of similarly good quality, 
and our new mold should be in use in about 214 months. 

A large number of individuals and companies have 
worked, and many are now working on processes for 
the continuous casting of steel. Premature releases of 
a process have led to either failure, or a long delay for 
further research before the process is ready for produc- 
tion. We do not intend to have this happen to a cus- 
tomer, and consequently we are still working with dif- 
ferent alloys of steel speed and quality. It is possible 
that the process may be released for the purpose of 
making definite sizes and materials, but it is not known 
when that may be. 

We first operated with an induction furnace, and in 
order to become more experienced with the equipment 
that is used in steel plants, we installed the present 
seven-ton are furnace. We then realized that we could 
not ask the potential user to duplicate his melting equip- 
ment, for the cost of such a plan would be prohibitive. 
For this reason, we designed a holding vessel that will 
cost considerably less than a conventional melting fur- 
nace and permit coordination of a multi-furnace melt 
shop and the casting facilities. A commercial continu- 
ous casting plant must be able to receive steel from 
the melt shop and hold it for a period of at least two 
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By ISAAC HARTER, JR. 
Engineer in Charge — Continuous Casting 
The Babcock & Wilcox Co. 
Tubular Products Div. 


Beaver Falls, Pa. 


.... + Continuous casting increases yield, 
reduces segregation, gives high surface quality, 
thus reducing surface conditioning . . . . small 
sections reduce rolling cost... . . low 

capital investment is also an important 


feature..... 


hours, at the correct pouring temperature, and without 
any change occuring in its composition or cleanliness. 
We have built and tested a holding vessel of this type 
with a six-ton capacity, and know that it will be a 
satisfactory piece of equipment. The holding ladle, 
Figure 1, is quite similar to the conventional ladle, 
the only exception being the shape of the bottom. It 
can be taken to the melting furnace, filled, and then 
transported to the casting tower (Figure 2). In the 
event that several furnaces tap simultaneously, then 
it is only necessary to provide holding stations (Fig- 
ure 3) to store the metal until a mold becomes avail- 
able. It is then transferred to its pouring position and 
the metal is cast. This holding ladle will be heated by 


Figure 1— The transporting ladle differs from the con- 
ventional primarily in the shape of the bottom. 
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Figure 2— The holding ladle lip pours into the tundish. 


single phase arcs and the metal will be stirred in the 
ladle by a rotating electromagnet that generates in- 
duced currents in the steel. The ladles are independent 
of the heating and stirring elements, and are therefore 
readily transported between the melt shop and any 
station. The advantages of the deep ladle over the 
saucer-like melting furnace is that there is a large de- 
crease in the ratio of slag, brickwork weight, and heat 
loss, to the quantity of molten metal. 

This holding vessel has not been used in actual op- 
erations because we do not have enough space for a 
holding vessel and our existing melting furnace in the 
pilot plant. However, numerous heats, or different 
steels, were stored for as long as five hours, in a location 
where facilities were available. 


TEEMING 


When pouring from the conventional arc furnace we 
have been able to retain most of the slag in the furnace 
and to catch the remainder in the tundish. The basic 
design of the tundish has not been changed for some- 
time and is considered to be a very successful slag 
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catcher as well as a means of directing the stream of 
metal into its proper place in the mold. As seen in Fig- 
ure 4, we lip pour from the tundish into the mold. We 
have tried for sometime in the past to cast through a 
nozzle or vertical guide pipe, but, for various reasons 
we have had no success with this method. 


MOLD 


We originally used a mold that was designed by E. R. 
Williams and from the experience gained with the use 
of this mold, we finally designed the mold depicted on 
Figure 5. It is a very simple piece of apparatus, consist- 
ing merely of a tube surrounded by a water distribu- 
tion chamber, and a skirt or sleeve that retains the 
high velocity water on the mold, in the area where 
liquid metal is in contact with the mold. For various 
shapes such as the oval and round cornered squares, 
the mold proper is of a tubular type, quite cheap, and 
readily replaced. 

We have had two different types of slab molds in 
service. They are generally similar in theory to our tub- 
ular mold but there are some details that are radically 
different. These details cannot be described at the pres 
ent time. The first slab mold worked fairly well, the 
second one was much better and was abandoned be- 
cause a failure of the water supply caused it to burn 
out. This mold is now being rebuilt with some altera- 
tions in design. 

Since many people have asked whether we have cast 
a 4-in. square, we intend to install a mold for this size 
as soon as the slab work has been completed. We are 
now casting a 6 x 6-in. square. 


AUTOMATIC POURING CONTROL 


This element of continuous casting is now developed 
for commercial use, and, in fact, there can be no com 
mercial casting without automatic control. The eco 
nomic high speed casting of low carbon steel is impos- 


Figure 3 — The holding ladle is heated electrically and the 
metal is also stirred by a rotating electromagnet. 
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Figure 4 — The tundish is a successful slag catcher. 


sible without an adequate method of controlling the 
pouring rate. This control, receiving its information 
from the X-ray received, also maintains the uniform 
speed essential to the casting of most alloys. The con- 
trol is of the proportioning type, designed and built by 
us at Beaver Falls, and is a piece of equipment that 
could be made by any instrument manufacturer. It is 
very dependable and its various parts can be replaced 
easily. We consider this as one of our most important 
developments. 


AUXILIARY COOLING AND GUIDING 
SUPPORT BELOW THE MOLD 


It would be difficult and inconvenient to make a 
mold long enough to solidify the steel within the mold. 
With the use of a mold of practical strength, at eco- 
nomical casting speeds, most of the interior of the cast- 
ing is molten when it leaves the mold. A guiding and 
supporting system in conjunction with direct cooling 
must be used until the casting is completely solidified. 
If the section is not supported, it will swell. As a result 
of the swelling, internal cracks will occur, but as they 
occur during freezing they should be considered as hot 
tears (Figure 6). 


PROPER CASTING CROSS SECTION 


We still believe that the highest casting rates can be 
obtained with an oval section. The shape of the oval 
lends itself to rather heavy reductions in rolling, but 
does present some problems for existing handling and 
heating equipment. As an example of the adaptability 
of the oval to good rolling practice, a 4x 4-in. square 
has been made in one pass from a 9 x 444-in. oval shown 
in Figure 7. This practice was used to advantage in the 
high speed and successful rolling of about 700 tons of 
carbon steel seamless tube rounds. High quality tubing 
was produced from these rounds. We have also cast 
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square and rectangular sections of high quality, but 
they are cast at slightly lower rates than the oval of 
equivalent cross section. 


ADVANTAGES 


As most of you know, savings in yield is one of the 
most important advantages of continuous casting, lack 
of segregation, in addition to being a desirable feature, 
has enabled us to continuously cast some steels at much 
higher yields than can be obtained by ingot practice. 
The ability to cast small sections considerably reduces 
rolling costs. Characteristic high surface quality has 
practically eliminated the need for surface condition- 
ing. The other main advantage of the process is that 
the low capital investment makes it quite practical to 
locate plants to suit the market and favorable freight 
rates. 


YIELD 


In order to determine accurately the economics of 
continuous casting, we have produced about 700 tons 
of low carbon seamless tubing from continuously cast 
ovals that were rolled into rounds. Very accurate and 
detailed weights were obtained on each heat, and this 
resulted in a wealth of information concerning the prod- 
uct and the cost of operation. All our yield figures were 
based upon the quantity of liquid metal teemed. Cast- 
ing losses, such as tests, tundish and furnace residue, 
scale, cutting kerfs and crops, amounted to about 4.5 
per cent. Conditioning losses accounted for about 2 per 
cent, but present practice has practically eliminated 
conditioning. Thus the yield of liquid metal to cast bil- 


Figure 5 — Schematic diagram of continuous casting mold 
assembly. 
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Figure 6 — If the section is not supported, hot tears may 
occur. 





Figure 7— This 9 x 4'4-in. oval has been reduced to a 
4 x 4-in. square in one pass. 


let, ready for reheating was 93.5 per cent. The loss in 
rolling was 5.5 per cent and was somewhat higher than 
it should be due to a considerable amount of cropping 
for experimental tests. The loss due to conditioning 
after rolling was about 0.5 per cent and thus the over- 
all yield from liquid to cut rolled bars was 87.5 per cent. 

The material was processed into seamless tubing on 
three of our mills, and the steel quality piece yield at 


Figure 8 — Cropping loss is cut down with the length of 
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final inspection for the respective mills was 99.1, 98.8, 
and 92.6 per cent. 


MATERIALS 


We have now successfully cast all the common grades 
of steel up to 1 per cent carbon, SAE 52100, other low 
alloys, and such stainless grades as Types 302, 303 with 
sulphur and selenium, 304, 321, 410, 416 and 430, and 
al material has been successfully converted into prod- 
ucts. Slabs will be cast in the various popular grades. 
In casting high cost material, the effect of yield is very 
important and for this reason it is likely that the first 
production plant will be built to cast stainless steels. 
We hope to start this production plant as soon as we 
are satisfied with the product of the slab type mold. 





DISCUSSION 


PRESENTED BY 


PAUL LINDBERG, JR., Superintendent Hot Metal 
Div., McLouth Steel Corp., Trenton, Mich. 

ISAAC HARTER, JR., Engineer in Charge — 
Continuous Casting, The Babcock & Wilcox Co., 
Tubular Products Div., Beaver Falls, Pa. 


W. F. HORSCH, Manufacturers Agent, Grosse 
Pointe Woods, Mich. 


H. F. LESSO, Metallurgist — Open Hearth Con- 
trol, Great Lakes Steel Corp., Ecorse, Mich. 


NORMAN TREPANIER, Project Engineer, Ford 
Motor Co., Dearborn, Mich. 


Paul Lindberg, Jr.: On a high-carbon chrome, such 
as 52100 steels, do the non-metallics tend to stay in a 
ball formation without any work, or do they resemble 
those that appear when a large ingot is rolled into bars 
or tubes? 

Isaac Harter, Jr.: I can give you an actual result on 
that. We had some welded tubing processed from some 
ovals rolled into strip a long while ago, The metallur- 
gists at our Alliance plant found that the non-metallics 
were all globular, were very finely dispersed, and con- 
sequently they liked the material better than the or- 
dinary types in which they had stringer conditions. As 
far as non-metallics are concerned, tests have shown 
that we have fewer by this process. Now, whether the 
metallurgists are misled by the size of these small ones 
and do not take into account the frequency or what it 
may be, nevertheless, everyone has thought that it is a 
little bit cleaner than conventional steel. I would not 
want to back it up now, but it looks that way. 

Paul Lindberg, Jr.: The 52100 that I have seen in the 
past has a tendency to black center. Does this product 
still give you traces of that black center? 

Isaac Harter, Jr.: By black center, you mean carbide 
segregation? 

Paul Lindberg, Jr.: Yes. 

Isaac Harter, Jr.: You remember I mentioned the hot 
tearing of the oval before we had guides, and whenever 
you get any hot tearing you will get carbide segrega- 
tion at that point. You will also get it in the middle 
with any great amount of porosity. Therefore, for the 
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types that will segregate, you should run at a rate suffi- 
ciently low to give you an absolutely sound center, and 
that is quite feasible. [It is still a satisfactory rate. 

H. F. Lesso: | would like to ask if there is any estab- 
lished relationship between the casting rate with in- 
creasing cross section. 

Isaac Harter, Jr.: Yes, if you change your casting 
speed, depending on your cross section, naturally you 
are going faster as you get thinner. You can use the 
factor of the square of the half thickness plus another 
factor for the elongation of the shape. However, when 
you take all in all, you came up with a tons per hour 
figure that is about the same. 

For instance, we cast the oval at 8 fpm, which is 
about 24 tons an hour perfectly satisfactorily. We have 
cast the seven by seven at 5 fpm which is also 24 tons 
an hour. 

Now at 5 fpm on the seven by seven, brings the cast 
down to the pinch rolls practically still liquid in the 
middle. If you want to increase the height of your 
tower, then you can increase your speed, but I think 
as you move on up, the same condition will exist, where 
the combination of speed and cross section comes out 
with the same tonnage rate. 

H. F. Lesso: As the cross section of the casting is in- 
creased, how is the required cooling rate maintained? 

Isaac Harter, Jr.: The cooling of the casting, as I said, 
is very important. It is as important, if not more im- 
portant, than a mold. There have been molds designed 
for a long time that have worked satisfactorily, but the 
changes caused by shape and by different materials re- 
quire an adjustment in the after cooling device which is 
really quite a problem. 

Once you develop those adjustments, it is not very 
difficult to give a pretty close guess as to what you need 
for an unknown section. When we started on the oval, 
hecause those ends cooled rapidly, we only cooled the 
sides. On the round cornered squares, for the same rea- 
son, we only cooled the sides, and that same general 
principle can be applied to various other shapes. 

H. F. Lesso: What are the maximum dimensions of 
castings currently being cast? 

Isaac Harter, Jr.: One of the molds we are now build- 
ing is a five by thirty in. 

H. F. Lesso: Do you have multiple pouring? 

Isaac Harter, Jr.: No, I do not think there is any need 
for it, and I feel this way. We have experimented with 
very slow speed casting with three by fifteen and five 
by fifteen in order to try to simulate conditions of non- 
distribution. 

1 think that you are implying that this might occur 
in, say, five by thirty, but steel flows so readily that 
you do not get any of that condition at all. Whether 
when you get to a hundred by maybe three inches 
thick, that could come, I do not know, but if it did, 
it would not be very difficult to take care of it. 

Paul Lindberg, Jr.: Do you feel that with super water 
cooling some day you could achieve 50 ton an hour 
on a single square on a machine like that? 

Isaac Harter, Jr.: On certain shapes and sizes yes. 
aul Lindberg, Jr.: On carbon steel? 
Isaac Harter, Jr.: Yes. 
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William F. Horsch: Mr. Harter, may I ask is it in 
your opinion economically sound to make a carbon 
steel by a continuous cast process? 

Isaac Harter, Jr.: It is. 

Member: I understand they have a four-strand ma- 
chine in Germany, and they have also lost two men. 
Just what progress have they made? 

Isaac Harter, Jr.: I think there is no relationship 
whatsoever between the four-strand casting unit and 
the loss of the two men. The two men were lost on the 
old unit about 1950 when they had a run out. They had 
an oxygen bottle on the cutting floor and the steel hit 
the bottle and it exploded, As to the second part, the 
Germans are doing a good job to the best of my knowl- 
edge and they are using the steel that they cast. 

Norman Trepanier: How does your design vary with 
your competitors? Is it strictly in the design or the fact 
that they have mechanical cutting of the slab or billet 
and you are still sticking to hand cutting? 

Isaac Harter, Jr.: The basic difference is in the design 
of mold. They have a vertically oscillating mold or ver- 
tically vibrating mold. The B & W mold is a stationary 
mold in which the level rises and falls. We have been 
operating that way for a few years but we have not 
brought it out in public. We now have patents issued 
on the system and that is the way we have run for a 
long time. 

The reason we went to the jogging system was to get 
out of the hanger difficulties we were having in those 
days where a collar of steel would remain behind and 
appear above the pool. To get rid of it we stopped the 
rolls and flooded back up over it again. One day we 
thought, why do we not do it automatically, and we 
worked on it and found that by that method we take 
out about 15 per cent more heat, so we kept to it for 
that reason also. 

The mold design and mode of operation are the two 
basic differences. Atlas is now making use of our guide 
system, so we are practically the same except as far as 
the automatic cutting is concerned. That is something 
they like to do and we see no need to do. 

H. F. Lesso: Approximately what degree of super 
heat do you attempt to have in the metal when casting? 

Isaac Harter, Jr.: We pour about the same tempera- 
ture as on normally teams. 

H. F. Lesso: Do you hold the degree of super heat to 
a minimum or is it varied with changing cross section 
or metal composition only? 

Isaac Harter, Jr.: That is right. For example with 
1015, we pour anywhere above 2780 F. This is too cold. 
You can start it, but you will not finish it. About 2800 
F is about the minimum, and you can go up to 2900 F. 
These are all emersion temperatures, We run anywhere 
between 2830 to 2850 F, and that is about what you 
fellows do, I think. 

H. F. Lesso: I was thinking that the higher degree of 
superheat may probably influence the rate of casting 
for a given cross section and composition steel. 

Isaac Harter, Jr.: It does not vary the rate of casting 
too much. It will still be liquid down to the pinch rolls. 
What it does do is if your temperature is low, your out- 
side surface will be rough. If it is high, it will be smooth. 
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application of power data 


in selection of Strip Mill Drives 


By A. F. KEYNON 


Steel Mill Engineer, Industry Engineering Dept., Westinghouse Electric Corp., East Pittsburgh, Pa. 


ik een perhaps the best way to establish power 
requirements for rolling is to interpolate or extra- 
polate from test date obtained from similar mills 
which do comparable work ..... this method will 


give consistent, reliable results ..... 


A THE methods of detail power calculations to deter- 
mine the expected loading on the drives of a proposed 
rolling mill have become quite well established, and test 
data accumulated for the rolling of steel and non-fer- 
rous metals in different types of rolling mills. Much of 
this information and data have been presented in 
previous papers before the AISE, and published in the 
Tron and Steel Engineer and the AISE Yearly Proceed- 
ings. 

The present paper will deal only incidentally with 
the detail power calculations for particular rolling 
schedules, but will develop ways by which the results 
of such power calculations for cold strip mills may be 
summarized and graphically represented to indicate 
the influence of different factors on the drive loading, 
and to show the expected mill performance under var- 
ious combinations of strip width, entering and finished 
strip gage, and rolling speed. 


TYPICAL MILL EXAMPLE 


As an example to show the application of this method 
of mill performance analysis, a 66-in. wide, four-stand 
tandem cold reduction strip mill which was installed 
and put into operation at a Pittsburgh district plant in 
March, 1954 will be used. This mill is typical among 
some dozen or fifteen medium width four-stand tandem 
mills operating at plants throughout the country, and 
used for the production of low carbon cold rolled steel 
strip in the range from about 0.015 to 0.018 in. to 0.050 
to 0.060-in. thick and from about 30 to 60 in. wide, with 
rolling speeds ranging up to 3000 to 3500 fpm maxi- 
mum. This particular mill consists of four four-high 21 
and 53 x 66-in. roll stands, installed on 13-ft 2-in. cen- 
ters, together with a winding reel following the No. 4 
mill stand to coil the finished strip. The reel drum is 
24 in. diameter and the coils build up to 72 in. maximum 
outside diameter or 60,000 Ib maximum weight, corre- 
sponding to nearly 10,000 ft of typical No. 22 gage, or 
0.031 in. thick finished cold strip. The rated delivery 
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Figure 1 — Operating side of 66-in. wide, four-stand tan- 
dem cold reduction strip mill used as example in 
power calculation. 


Figure 2 — Mill and reel drive motors for 66-in. four-stand 
tandem cold reduction strip mill. 
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1-PASS NO ! 2 3 4 REEL TOTAL 
2-STRIP THICKNESS 095 070 050 036 03! 
3-CROSS SECTION 456 3.36 2.40 1.73 1.49 
4-REDUCTION 26.3 28.6 28.0 13.9 67.4 
5-ELONGATION 1.00 136 190 2.64 3.06 
6-FT/MIN 735 997 1395 1935 2250 
7-TONS/HOUR 334 
8-HP-HRS/TON 

TOTAL 19] 11.8 25.0 38.5 46.0 

PER PASS 18 13.2 13.5 75 46.0 
9-ROLLING HP 3940 4410 4510 2510 15,370 
10-STRIP TENSION 

PER SQ IN 15,000 17,500 20,000 7500 

TOTAL 50,400 42,000 34,600 11,200 
11- TENSION HP 1520 1775 2030 760 
12-MOTOR HP 2420 4155 4255 3780 760 15,370 


Figure 3 — Typical power calculation for 66-in., four-stand 
tandem cold strip mill, rolling 48 in. wide x 0.095 in. 
thick, to 0.031 in. thick, low carbon strip. 


speed range from the No. 4 stand, with 21 in. nominal 
diameter work rolls, is 1420/3190 fpm. 

Figure 1 is a view of the mill, showing the four mill 
stands, and the strip winding onto the reel in the left 
foreground. 

Figure 2 is a view in the motor room. The upper and 
lower work rolls of each stand are driven by separate 
motors, constituting a twin-drive, the No. 1 stand hav- 
ing two 1500-hp motors, and the No. 2, No, 3, and No. 
t stands each having two 2250-hp motors. The reel is 
driven by the 1200-hp, double-armature motor shown 
in the foreground. The adjustable voltage power supply 
is by means of a separate generator for each mill stand 
and the reel from the two large main power supply mo- 
tor-generator sets shown in the upper left background. 
The total rated capacity of the mill stand and winding 
reel motors is 17,700 hp. 


ROLLING SCHEDULE POWER CALCULATION 


The first step in the power study for such a mill is to 
make detailed calculations for several schedules cover- 
ing the range of widths and gages of strip which the mill 
is expected to roll, to determine the loads which will be 
imposed on each stand and reel drive, and thereby aid 
in the selection of proper motor horsepower ratings, 
also to determine the required mill operating speeds 
and thereby enable selection of proper motor speed 
ranges, drive gear ratios, etc. From this mill, the major 
portion of the production was expected to be in the 
range from about 0.025 to 0.050 in. thick and from 42 
to 54 in. wide, with lesser amounts of lighter gage down 
to 0.015 in. or perhaps 0.0125 in., heavier gage up to 
0.075 in. or heavier (actually some 0.110 and 0.125 in. 
thick have been rolled), and width up to 62 in. (the 
widest that can be rolled in the 66-in. wide mill). The 
mill was to have a maximum nominal delivery speed of 
about 8200 fpm to enable economical production of 
narrow light gage strip, with expected operation at 
2000 to 2500 fpm when rolling usual width and gage 
strip, and of course lower speeds for rolling the wide 
heavy gage strip. 

Figure 3 shows the calculation for a typical rolling 
schedule for rolling 48 in. wide by 0.095 in. thick low 
carbon steel strip to 0.031 in. thick (No. 22 gage) at 2250 
fpm delivery speed, using unit energy consumption 
data accumulated from power tests on similar mills. 
From line 12, the calculated motor loads are 2420 hp for 
No. 1 stand, 4155 hp for No. 2, 4255 hp for No. 3, 3780 
hp for No. 4, and 760 hp for the reel, making a total of 
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15,370 hp, It may be noted from line 11, that with the 
assumed values of strip tension, the power interchanges 
between stands due to the tensions, range from 1500 to 
2000 hp (half of the rolling load values) , hence the dis- 
tribution of the 15,370 hp total load among the four 
stand drives depends to a considerable extent upon the 
tensions between stands as well as the reductions taken 
in each stand. Therefore it is useful to make several 
calculations for rolling to the same finished gage, using 
different proportioning of the total reduction, and dif- 
ferent tensions between stands, to observe the resulting 
different motor load distributions. Accepting the sched- 
ule as shown in Figure 3 as typical, conclusions were 
drawn that the drive for stands No. 2, 3, and 4 appar- 
ently could be of the same horsepower rating, the drive 
for stand No. 1 should be about two-thirds the rating 
of the other three stand drives, and a 3000-hp drive for 
stand No. 1 and a 4500-hp drive for each of the other 
three stands would provide 10 per cent or more margin 
above the estimated expected normal loading. Also 
these motor ratings wou!'d enable rolling narrower 
strip on this same schedule of reductions and tensions 
at delivery speeds up to 2750 fpm (as limited by the 
speed cone) , and also would enable rolling up to 62 in. 
wide maximum at 1750 fpm. 


ENERGY CONSUMPTION CURVE 
Figure 4 is the energy consumption curve which was 


used in making the power calculation of Figure 3, and 


Figure 4— Energy to cold reduce low carbon steel strip is 
given by curve. 
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TABLE | 


Comparison of Electrical Drive Equipment for Large Four-Stand Tandem Cold Reduction Strip Mills 


Horsepower — Stand 1 


wr 


Reel 
Total 


Motor rpm Stand 1 


wr 


Reel. 


Drive — Stand 1 


wr 


Reel. . 


Roll rpm - Stand 1 
2. 


3 
4 
Reel 
Roll diameter, in. 
Roll fpm Stand 1 
3 
4 


Total hp/1000 fpm/in. width 


Horsepower Stand 1 


> wr 


Motor rpm 


Drive 


Roll rpm 


Reel .... 
Roll diameter, in. 


Roll fpm Stand 1 


wr 


Total hp/1000 fpm/in. width 


Mill | 
21 and 53 x 54 in. 


Pro-rated to 
66 in.—3190 


2500 3055 
4000 4890 
2-2000 4890 
2-2000 4890 
800 980 
15,300 18,705 


90/270 
125/360 
250/600 
250/580 
150/600 


Direct 
Direct 
1.25:1 

1:1 
Direct 


90/270 
125/360 
200/480 
250/580 
150/600 


21 


495/1485 » 495/1485 
687/1980 » 687/1980 
1100/2640 + 1100/2640 
1375/3190 « 1375/3190 


206/88.7 


Mill V 
19 and 53 x 50 in. 


Pro-rated to 
66 in.— 3190 


3380 
4510 
4510 
4510 
1350 
8100 18,260 


300/715 
300/590 
125/312-!. 
150/375 
250/875 


5.98:1 
3.32:1 
Direct 
Direct 
2.32:1 


50.2/119.5 

90.4/177.6 
125/312.5 
150/375 
107.8/377 


19 

250/595 » 426/1016 
450/885 « 769/1512 
622/1555 » 1062/2655 
747/1865 « 1276/3190 


216/86.7 
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Mill I 
21 and 53 x 60 in. 


Pro-rated to 
66 in.—3190 


2500 
3000 
3500 
3500 
800 
13,300 


2775 
3330 
3880 
3880 
890 
14,755 


70/210 
125/312-! 
175/425 
250/575 
175/575 


Direct 
Direct 
Direct 
Direct 
Direct 


70/210 
125/312-! 
175/425 
250/575 
175/575 


21 
385/1155 « 
687/1720 « 694/1736 
962/2340 « 971/2460 

1375/3160 » 1388/3190 


161/70.1 


388/1165 


Mill VI 
19 and 45 x 36 in. 


Pro-rated to 
66 in.—3190 


1875 
4685 
5625 
5625 
1125 
10,100 18,935 


110/275 
150/350 
250/500 
312/625 
180/720 


Direct 
Direct 
Direct 
Direct 
Direct 


110/275 
150/350 
250/500 
312/625 
180/720 


19 

547/1370 « 559/1400 
747/1740 © 763/175 
1245/2490 » 1270/2540 
1555/3120 » 1590/3190 


180/90 


Mill tl 
21 and 56 x 72 in. 


Pro-rated to 
66 in. 3190 


3290 
4925 
4925 
4390 
1095 
18,625 


80/200 
125/290 
175/430 
200/485 
125/437 


17,000 


Direct 
Direct 
Direct 
Direct 
Direct 


80/200 
125/290 
175/430 
200/485 
125/437 


21 


440/1100 » 525/1315 
687/1595 « 820/1905 
962/2360 » 1150/2820 
1100/2670 « 1315/3190 


214/88.3 


Mill Vil 
12 and 33 x 32 in. 


Pro-rated to 
66 in.— 3190 


1250 
1500 
1500 
1500 


3570 
4290 
4290 
4290 

400 1145 
6150 17,585 


150/300 
200/445 
250/610 
350/730 
300/1100 


Direct 
Direct 
Direct 
Direct 
2.28:1 


150/300 
200/445 
250/610 
350/730 


12 

471/943 » 653/1305 
628/1400 » 870/1940 
785/1920 « 1085/2660 
1100/2300 » 1525/3190 


174.5/83.5 


Mill IV 
21 and 56 x 66 in. 


Pro-rated to 
66 in. 


3000 
5000 
5000 
5250 
1200 
19,450 


3190 


2630 
4390 
4390 
4600 
1050 
17,060 


90/300 
125/390 
200/600 
250/660 
225/1050 


Direct 
Direct 
Direct 
Direct 
Direct 


90/300 
125/390 
200/600 
250/660 
225/1050 


495/1650 

687/2145 
1100/3300 
1375/3640 


21 


434/1445 
602/1880 
965/2890 

1204/3190 


214/80.9 


Average 


fpm 


2935 
4435 
4640 
4600 
1090 
17,700 


90.3/237 
135/331 
198/485 
251/580 


21 
497/1303 
744/1820 

1090/2665 

1381/3190 


194/84 


3190 


Mills | to Vil 


Pro-rated to 
66in. 


Mill X 
21 and 
53 x 66 in. 


2-1500 
2-2250 
2-2250 
2-2250 

1200 
17,700 


300/670 
200/450 
200/450 
200/450 
200/800 


2.62:1 
1.29:1 
1.02:1 
1:1.29 
1.43:1 


114/255 
155/349 
196/442 
258/580 
140/560 


21 
626/1403 
852/1920 

1079/2435 

1420/3190 


189/84 
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which also forms the basis for our further analysis. This 
curve was derived from power tests on a number of 
mills, and checked by data taken from the mill under 
discussion, and is considered reasonably accurate and 
typical for this type of rolling. In the past some ques- 
tion has been raised that such curves should be plot- 
ted with actual finite strip thickness rather than elon- 
gation from the starting strip thickness as the abscissa, 
however careful checks show that for the usual range 
of starting hot band thickness, the unit energy con- 
sumption is practically a function of the elongation, 
and is more convenient for general use in making power 
calculations. 


COMPARISON WITH SIMILAR MILLS 


Another check on the selection of motor ratings for a 
particular mill is by comparison with the drives which 
have been installed on other similar mills. Table I 
shows the motor horsepower and speed, method of 
drive, mill size, and mill speed, for each stand and the 
reel, of several recently installed four-stand tandem 
cold mills for which we have supplied the electrical 
drive equipment. Four of these mills are 54 to 72 in. 
wide, with maximum delivery speeds ranging from 
2670 to 3640 fpm, and hence are fairly comparable to 
the 66-in. mill chosen as an example for our study. One 
mill is 50 in. wide and geared for only 1865 fpm maxi- 
mum delivery speed to meet the requirements for mod- 
erate tonnage output with a low capital cost installa- 
tion; one mill is a 36-in. wide four-stand mill producing 


Figure 5— Motor-generator sets energy input for cold 
rolling low carbon steel strip. 
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FINISHED STRIP THICKNESS 


Figure 6 — Rolling practice is given for two typical four- 
stand tandem cold strip mills. 


mostly light tinplate and intermediate sheet gage strip. 
and the seventh mill is 32 in. wide with 2300 fpm maxi- 
mum delivery speed producing a wide range of specialty 
strip steel products. For each mill, the tabulation lists 
the drives as actually installed, and in a second column 
lists the horsepower ratings and mill speeds as _ pro- 
rated to the 66-in. roll face and 3190 fpm maximum 
speed of our example mill. These pro-rated horsepowers 
and mill speeds for the seven mills then are averaged 
to put them on the same basis as the drives of the ex- 
ample mill. The averages of 2935, 4435, 4640, 4600, and 
1090 hp, respectively, for stands No. 1, 2, 3, 4, and the 
reel, totalling 17,700 hp, check very closely with the 
3000 hp and three 4500-hp mill drives and 1200-hp reel 
drive, totalling 17,700-hp, on the example mill. 

Also, as shown at the bottom of Table I, the drive 
capacity of different mills may be reduced to a common 
unit basis of total mill and reel horsepower per 1000 
fpm mill speed per inch of mill width, and it is noted 
that the hp per inch width per 1000 fpm of mill base 
speed varies from 161 to 216, and averages 194 for the 
seven mills, and the hp per inch width per 1000 fpm of 
maximum delivery speed varies from 70 to 89, and 
averages 84. On the example mill these unit values are 
189 and 84, respectively, again closely checking the 
averages of the seven mills. 


MOTOR-GENERATOR SET INPUT — 
GROSS ENERGY CONSUMPTION 


The energy consumption curve shown in Figure 4, 
and most similar curves, which have have been pre- 
viously published, are derived as cumulative totals 
from readings taken from the successive mill stands 
and the reel. By way of comparison, the plotted points 
on Figure 5 show the total gross energy consumption 
for the entire 66-in. mill as determined by readings of 
kilowatt input to the two 10,000-hp synchronous mo 
tors driving the main motor-generator sets, for the 
whole gamut of schedules from the rolling of 0.187 in. 
thick hot band to 0.110 in. thick finished strip—corre- 
sponding to only 1.70 total elongations, through the 
usual schedules of rolling 0.125 in. to 0.048 in., 0.115 
to 0.042 in., 0.105 to 0.035 in., 0.095 to 0.024 in.. and on 
to 0.080 to 0.018 in—corresponding to 4.45 elonga- 
tions. Estimating 86 per cent conversion efficiency from 
motor-generator set input to mill stand and reel motor 
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output, multiplying the ordinates of points on this 
curve by 1.165 changes this curve to the usual hphr 
per ton basis, and it is found that it checks Figure 4 
within the limits of normal test accuracy. The points 
for rolling heavier hot band—0.164 to 0.187 in. thick— 
are plotted as solid dots, the po‘nts for rolling inter- 
mediate 0.105 to 0.125 in. thick hot band are plotted 
as crosses, and the points for rolling lighter hot band 
—0.080 to 0.095 in. thick—are plotted as open circles, 
and there appears the slight trend for the energy for 
rolling from the heavy band to be slightly lower than 
rolling from thinner hot band. 


VARIATIONS IN ROLLING PRACTICES 


It has been noted that the practice of different mills 
varies as to amount of total elongation utilized to pro- 
duce the range of finished strip gages. For instance one 
mill “A” states that they normally use 0.125 in. hot 
band to produce 0.051 in. and heavier, 0.100 in. hot 
band to produce 0.050 to 0.040 in., 0.090 in. hot band to 
produce 0.039 to 0.031 in., and 0.080 in. hot band for 
0.030 in. and lighter finished cold strip. Another mill 
“B” advises that 0.100 in. hot band is used for 0.050 to 
0.042 in., 0.090 in. for 0.042 to 0.020 in., and 0.080 for 
0.020 to 0.012 in. A third mill “C” uses ten or more hot 
band gages ranging from 0.071 to 0.187 in. thick to pro- 
duce the range of finished cold strip from 0.015 to 0.105 
in. thick. The average practice of mills “A” and “C” is 
shown graphically by Figure 6, with total elongation 
plotted against finished strip thickness. Comparative 
economics of hot strip mill, pickling line, and cold strip 
mill operation, as well as metallurgical requirements to 
be met, determine the optimum practice, however for 
the purpose of our present discussion, it is apparent 
that the greater average elongation of cold reduction 
mill “C” must involve greater energy consumption per 
ton rolled, and hence either require larger capacity 
drives or else operate at lower delivery speed and cor- 
respondingly lower tonnage rate. Therefore an analysis 
of the effect of starting hot band thickness on mill oper- 
ation is next in order. 


RELATIONS OF UNIT ENERGY CONSUMPTION, 
DELIVERY SPEED, ROLLING RATE AND TOTAL LOAD 


Figure 7 is for the cold rolling of 48 in. wide by 0.095 
in. thick hot band to various finished strip thickness, 
and shows several interesting fundamental relations. 
The hphrs per ton curve at the bottom is the same as 
Figure 4 except plotted to strip thickness. Then if we 
first assume 2500 fpm constant mill delivery speed as 
shown by the solid horizontal line near the top, the tons 
per hour rolling rate will be proportional to the deliv- 
ered strip thickness as shown by the solid straight line, 
and the total load on the mill and reel motors to roll to 
any selected finished strip thickness will be the produc! 
of the hphrs per ton and the tons per hour as shown by 
the solid horsepower curve in the middle of the chart. 
Next, with the 17,700 hp total capacity of mill and reel 
motors on our example mill, we may assume the drive 
capable of 17,000 hp constant load, as shown by the 
dashed horizontal horsepower curve. and the rolling 
rate to impose this load is the quotient of 17,000 hp 
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FINISHED STRIP THICKNESS 


Figure 7 — Fpm, horsepower, and tons per hour relations 
fer rolling 48 in. x 0.095-in. hot band to different finish- 
ed thickness are given by curves. 


divided by the hphr per ton as shown by the dashed 
tons per hour curve. Then the delivery speed corre 
sponding to this rolling rate may be calculated as: 


tons per hour 

0.1025 x width x thickness 
dashed fpm curve at the top of the chart. Thus in the 
range from about two to five clongations and with this 
energy consumption curve, the increased unit energy 
consumption is just about balanced by the decreased 
rolling rate, so that the total horsepower load at con 
stant delivery speed is almost the same for any finished 
thickness from 0.045 to 0.015 in. 


FPM 


as shown by the 


ROLLING SPEEDS FOR CONSTANT LOAD 


The next several figures are derived by the same cal- 
culations as described for Figure 7 and using the Figure 
4 energy consumption curve, to show the delivery 
speeds at which the example mill may be operated to 
impose 17,000 hp total mill and reel motor load under 
various combinations of strip width and starting hot 
band thickness. In making comparisons, note that the 
fpm ordinate scale is displaced differently from the zero 
point on the several curves, in order to place the curves 
centrally on the figure. 

Figure 8 is for rolling 48-in. wide, and the six curves 
show the speeds to impose 17,000 hp total load with 
0.150, 0.125, 0.110, 0.095, 0.085, and 0.075 in. thick 
starting hot band respectively. The light dashed lines 
show points of equal elongation on the speed curves. 
This series of speed curves, for rolling average 48-in. 
wide strip, show that light gage strip rolled from 0.085 
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FINISHED STRIP THICKNESS 
Figure 8— Mill speeds to impose 17,000 hp total motor 


load, when rolling 48-in. wide, from different starting 
hot bands, are given. 


in. and 0.075 in. starting hot band can be rolled at al- 
most the 3190 fpm maximum mill speed, while even the 
heaviest strip rolled from 0.150 in. or even heavier hot 
band can be rolled at the 1420 fpm base speed without 
exceeding the 17,000 hp available drive capacity. 

Figure 9 is a similar series of speed curves for rolling 
36-in. wide strip with the same six starting hot band 
thickness, and of course these curves merely show 
speeds one-third higher than for corresponding condi- 
tions on Figure 8 for 48-in. wide. From an available 
drive capacity standpoint, all of the medium to light 
gage schedules could be rolled faster than the top rated 
mill speed, and rolling speeds thus are limited by re- 
strictions of the speed cone rather than by available 
drive capacity. 

Similarly Figure 10 is a series of speed curves for roll- 
ing 62-in. wide strip, and these curves show speeds 22 
per cent lower than for corresponding conditions on 
Figure 8 for 48-in. wide strip. This wide strip, even in 
the lighter gages, must be rolled at quite moderate 
speeds in order to stay within the 17,000-hp drive ca- 
pacity, and the heavier gages rolled from 0.125 in, and 
heavier hot band may require rolling speeds below the 
1420-fpm mill base speed. 


MILL SPEED CONE DIAGRAM 


Figure 11 is the speed “cone” diagram for this mill. 
The upper shaded area between the two heavy lines 
shows the maximum available mill speed with the ex- 
pected range of roll diameters in each stand correspond- 


ing to the motor rated weak field speed, and the lower 


68 





4400 








4000 


3600 








3200 


4 " + 


ofie MAX MILL SPEED 


> + + 


STRIP DELIVERY FT/MIN 


2800 


2400}_+_+ +1 

















| 
2000 | | - 
Ol .02 03 04 O05 .06 O7 
FINISHED STRIP THICKNESS 





Figure 9— Mill speeds to impose 17,000 hp total motor 
load, when rolling 36-in. wide, from different starting 
hot bands, are given. 


Figure 10 — Mill speeds to impose 17,000 hp total motor 
load, when rolling 62-in. wide, from different starting 
hot bands, are given. 
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STAND NUMBER 


Figure 11 — Speed diagram for 66-in., four-stand tandem 
cold reduction strip mill. 


shaded area shows the minimum available mill speed 
with the expected range of roll diameters corresponding 
to the motor rated full field base speed. For required 
speeds between these limits of maximum weak field 
speed and full field base speed, all of the stand drives 
normally operate at essentially full rated voltage. How- 
ever with separate generator power supply for each 
stand and reel drive, the control is arranged so that any 
one or more of the stand drives can operate at reduced 
voltage, and hence below base speed, down to about 
70 per cent minimum, while the remaining stand drives 
operate at normal voltage. The small shaded sections 
on the speed diagram indicate the reduced speeds in- 
dividually available by lowering the stand generator 
voltage. 

The heavy gage schedules, such as rolling 0.150 in. 
thick hot band to 0.075 in. thick finished strip involve 
only small total elongation and hence small reductions 
in each stand, thus resulting in a quite flat speed curve 
as shown on the speed diagram Figure 11, so this sched- 
ule can be rolled at 1100 fpm with 22.5 per cent voltage 
reduction on stand No. 4, only 6 per cent voltage re- 
duction on stand No. 3, and normal voltage on stands 
No. 2 and No. 1. Thus the delivery speed and total load 
are reduced 22.5 per cent while the available total mo- 
tor capacity is reduced less than 8 per cent, so that 
these heavy gage schedules can be handled without ex- 
ceeding the drive capability. The speed diagram also 
shows the required speeds of each stand for rolling 
0.085-in. hot band to 0.015 in. finished at 3000 fpm, and 
for rolling 0.095 in. hot band to 0.031 in. finished at 
2250 fpm. 
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EFFECT OF STRIP WIDTH 


Figure 12 also shows the speeds at which the 66-in. 
example mill may be operated to impose 17,000 hp total 
mill and reel motor load, but the curves are all based 
on rolling from the same 0.095 in. thick starting hot 
band, and the six curves are for 30, 36, 42, 48, 54, and 
62-in. wide strip respectively. 


EFFECT OF TOTAL ELONGATION 


In constructing and using the speed curves to im- 
pose a constant total motor load, it should be kept in 
mind that for small elongations the hphrs per ton unit 
energy consumption is small so that the permissible 
speed is high, and for gradually increasing elongation 
the unit energy goes up rapidly and the permissible 
delivery speed is lower for finishing lighter gage than 
for heavy gage from any particular starting hot band. 
Then in the range of about 3 to 4 elongations, the com 
parative slope of the energy curve is the same as the 
tons per hr rolling rate curve so that the rolling speed 
to impose constant horsepower is practically constant 
over some range of finished strip thickness. Then for 
elongations greater than about four, as when finishing 
light gage strip, the hphrs per ton increases less rapidly 
than the tons per hr decreases, and from this point on 
the rolling speed to impose constant total horsepower 
increases rapidly. This transition from downward slop- 
ing speed curve to an upward sloping curve as the elon 
gation increases is apparent by comparing the curve for 
light gage strip with those for heavy strip on Figures 


Figure 12 — Mill speeds to impose 17,000 hp total motor 
load, when rolling from 0.095 in. hot band, and differ- 
ent strip widths, are given. 
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8, 9, and 10. This relation is further shown by Figure 
13, which was made for a similar study of a 42-in. wide 
five-stand tandem tinplate mill, and which shows the 
mill delivery speeds to impose 21,000 hp total load, 
rolling 36-in. wide, and with starting hot band 0.109 in., 
0.095 in., 0.085 in., and 0.075 in. thick, respectively for 
the four curves. This typical light gage tinplate rolling 
is in the range from 5 to 10 or more total elongation, 
and in this range, the hp-hrs per ton increases less 
rapidly than the tons per hr decreases, so that within 
the limitation of constant drive capacity, the permis- 
sible rolling speed increases with decreasing strip thick- 


ness. 
SUMMARY 


This paper has reviewed well-established methods 
of power calculation to determine the expected motor 
loading for particular schedules for cold strip rolling, 
and has devised ways to graphically show the results 
of these calculations and indicate the effects of various 
combinations of strip width, starting and finished strip 
thickness, rolling speed, etc. It is believed that this 
method of analysis may be useful in making proper 
selection of equipment during the planning and design 
stage of a new mill, also that it may be of further use 
after the mill has been put into operation in establish- 
ing equitable incentive rates and scheduling the mill for 
the most economical operation. 
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C, C. Thomas: Mr, Kenyon has presented a very in- 
teresting paper on the method used to calculate motor 
sizes and a method used to present these data so as to 
more clearly see the capabilities and limitations of a 
particular selection. 
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FINISHED STRIP THICKNESS 
Figure 13 — Mill speeds for five-stand, tandem tinplate 
mill to impose 21,000 hp total load, rolling 36-in. wide, 
from different starting hot bands, are given. 





It is interesting to note that although the total horse- 
power requirements for a tandem cold strip mill can be 
predicted with considerable accuracy—the horsepower 
per stand calculation cannot be made with as much 
confidence because of the differences in drafting prac- 
tices and inter-stand tensions. A thorough investigation 
and correlation of these practices might provide a sub- 
ject for an interesting paper. 

Another minor item which can become of major im- 
portance if overlooked is the threading ability of the 
Stand 1 motor. During normal operations, the load on 
Stand 1 motor is reduced by the tension hp transmitted 
through the strip from Stand 2. However, this condi- 
tion does not exist during threading. During threading 
all the work must be done by the Stand 1 motor and it 
is important that this load not exceed the frequently 
repeated rating of the motor or excessive circuit breaker 
trips or threading difficulties will occur. Additional 
margin must also be available to allow for the heavy 
ends which normally occur on the hot bands. This can 
amount to as much as 10 per cent heavy which can 
cause an increase in load of as much as 20 to 30 per cent. 
As a consequence of these considerations, Stand 1 mo- 
tor may appear during normal operation to be con- 
siderably oversized. 

J. F. Sellers: Mr. Kenyon’s paper should be very use- 
ful to planning and operation personnel to show how 
available data on power requirements can be used to 
set up a mill for maximum tonnage rate for a specific 
product. The limitations of the hot mill and pickling 
line may have considerable influence in the final result. 
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We know, however, that the basic question is how 
much strip will a mill put out at the proposed motor 
ratings and delivery speeds, or what would it cost to get 
50 per cent more tons? Therein are many more consid- 
erations than hot mill and pickle line limitations, so 
that the motor builder is not usually asked to furnish 
this answer. However, this problem is so vital that it 
appears the motor builder should have available one 
more mill statistic besides a typical energy curve, and 
that is the average non-rolling time between coils. For 
such a figure all necessary planned and unplanned de- 
lays or down time must be averaged for several months 
rolling by finding the relative output of light, medium 
and heavy gages, with average coil diameters and de- 
livery speeds estimated. If the resulting average figure 
of time between coils is considered constant it can 
easily be estimated how much a speed or power change 
of the mill stands will affect net tons rolled. This lost 
time apparently runs from two minutes for heavy sheet 
gages to five minutes for light tinplate gages, all com- 
ponents being lumped together. With average data 
available for this factor in rolling, it would enable us 
to better evaluate economically the conclusions arrived 
at from typical power data for cold reduction strip 
mills. 

T. B. Montgomery: This is certainly not a new sub- 
ject, but I believe you will agree with me that we are 
indebted to the author for this further interpretation 
of energy versus elongation curve for cold rolling; and 
particularly, the significance of the variation of the 
slope of this energy curve. 

In passing, we are certainly in agreement that the 
data in terms of elongation is more directly usable than 
when it is expressed in terms of strip thickness. 

The a-c input data is of particular interest, we be- 
lieve, and data of percentage rolling and non-rolling 
time can probably be more conveniently accumulated 
from continuous measurement of a-c input. 

The other factor as pointed out in Mr. Sellers’ discus- 
sion, for economic consideration, is the top mill speed. 
While the conditions on a cold reduction mill are not 
the same as on the temper mill, we have prepared a 
curve to illustrate the relation of production to mill 
speed. This curve as drawn is for a 42-in. temper mill 
and as abscissa, we have plotted net tons per turn; as 
ordinates, we have mill speed in feet per minute. The 
curve was taken from data gathered very hurriedly 
after reading Mr. Kenyon’s paper and it covers a range 
of operating speeds between 1800 and 4200 fpm. The 
data that we have available shows that with 133 per 
cent increase in feet per minute, the net tonnage in- 
crease is only eight per cent. 

With that ratio of output versus mill speed in mind, 
as Mr. Thomas suggested, a future paper would en- 
lighten us very much on this matter of the economics 
of mills in terms of top speed. 

Returning to Mr. Kenyon’s paper, his study, we be- 
lieve, can be used by operating personnel so that a cold 
tandem mill may be set for optimum output within the 
speed cone available and dependent upon the available 
starting hot bands from the hot mill. 

A. J. F. MacQueen: I became involved in the prob- 
lem of finding the motor horsepower for a new mill at 
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one time and using certain assumed data regarding 
rolling schedules to cover the range of products, the 
electrical people developed the horsepower that would 
be required, using curves of hphr per ton against elon- 
gation taken from similar mills. The mill designers also 
calculated the horsepower required, making use of the 
Ecklund formula and the horsepowers developed did 
not agree. The differences were very inconsistent. 

I would like to ask Mr. Kenyon what experience he 
has had with the application of the Ecklund formula; 
what is the explanation of the inconsistencies? 

One other little point that comes to mind and that is 
that the published curves for energy consumption 
against elongation almost always omit to say where 
that energy was measured. I would like to suggest that 
when any more of them are published, the basis of the 
data should be shown with the curves. 

A. F. Kenyon: Mr. Thomas raised the questions of 
what tensions between stands, and what reductions per 
pass, to choose in setting up rolling schedules for a pro- 
posed mill. The paper points out that the power inter- 
changes between stands due to the strip tensions may 
amount to as much as half the rolling loads, and there- 
fore several calculations should be made for rolling to 
the same finished gage, using different proportioning 
of the total reduction, and different tensions between 
stands, to observe the resulting different motor load 
distribution and enable selection of drive equipment 
ratings sufficient to meet these variable rolling prac- 
tices. 

For instance, in rolling strip for tinplate, the roller 
may adjust his drafts differently than he would to pro- 
duce another product of almost the same finished gage. 
In recent years there has developed a large demand for 
intermediate gage strip for enameling, which requires 
a matte or slightly roughened surface to assure better 
adherence of the enamel coating. This matte surface is 
obtained by rolling with shot-blasted rolls in the last 
stand, and it is necessary to take a very light draft in 
the last stand in order to produce the desired strip sur- 
face. So on any particular mill, certain products may 
be rolled using polished rolls in all stands, with reduc- 
tions fairly well balanced, while other products, per- 
haps of the same finished gage, may be rolled with shot- 
blasted rolls, requiring a light draft in the last stand 
and proportionately heavier drafts in the earlier stands, 
and probably also with different inter-stand tensions. 
Obviously, the drive equipment must have the capac- 
ity and flexibility to meet these divergent require- 
ments. 

I might comment on a detail which does not bear on 
the power requirements, but does bear on the required 
speed cone. One mill in particular was expected to roll 
quite a large proportion of enamelling stock, with ex- 
pected small draft in the No. 4 stand, and the drives 
were selected with the No. 3 stand maximum speed 
only about 10 per cent below the No. 4 stand maximum 
speed, thus enabling operation at the maximum rated 
delivery speed even with small No. 4 stand draft. 

Mr. Thomas also warned that the No. 1 stand motor 
should be of ample capacity to enable easy threading 
and to take care of heavy strip ends, even though the 
normal load may be quite moderate due to the inter- 
stand tension contributing a large part of the power 
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for the No. 1 stand. We believe this factor has been 
taken into account in most of the recent mills, and on 
modern five-stand tandem tinplate mills it is usual to 
make the No. 1 stand motor about 33 to 43 per cent of 
the No. 5 stand motor, while on similar mills a few 
years ago the No. 1 stand motor usually was only about 
28 to 35 per cent of the No. 5 stand motor. 

I have no particular comments regarding Mr. Mont- 
gomery’s discussion. 

Mr. MacQueen mentioned the discrepancies in cal- 
culated power requirements for a particular rolling 
schedule, as calculated from test data from similar mills 
as described in the paper, and as calculated by the Eck- 
lund formula, based on the yield strength of the mate- 
rial rolled, roll pressure, coefficient of friction between 
steel and roll, etc. Personally, we have had little experi- 





ence using such formulae for power calculations, and 
the electrical manufacturers have worked almost en- 
tirely from test data which has been obtained from 
similar mills doing comparable work, and when prop- 
erly used, this method has given consistently reliable 
results. 

Mr. MacQueen also questioned the terms in which 
the horsepower hours per ton were expressed, that is at 
what point the horsepower was measured. In most of 
our test data, we have taken the motor output horse- 
power, we have taken into account the electrical effi- 
ciency, but we have not taken into account the mill 
mechanical losses. so the horsepower as calculated from 
the unit energy consumption curves includes the gear 
and mill friction losses as well as actual deformation of 
the metal between the rolls. 


CURRENT AISE DISTRICT SECTION MEETING NOTICES 


BIRMINGHAM SECTION 


Saturday, May 19, 1956 


Annual Stag Picnic 


12 NOON 


Pearl Lake, Birmingham, Ala. 


BUFFALO SECTION 


No May Meeting 


CHICAGO SECTION 


Tuesday, May 1, 1956 — Dinner 6:15 P.M., 

Meeting 7:45 P.M. 

“Wide Flange Beam Rolling at Inland Steel Co.,”’ by W. E. 
Dittrich, Superintendent Plant No. 2 Mill, Inland Steel 
Co., East Chicago, Ind. 


Phil Smidt’s Restaurant, 1205 North Calumet 
Avenue, Hammond, Ind. 


CLEVELAND SECTION 


No May Meeting 


DETROIT SECTION 


No May Meeting 


LOS ANGELES SECTION 


May (exact date to be announced) Dinner 6:00 P.M., 
Tour 7:00 p.M., Meeting 8:00 P.M. 
Tour: Long Beach Naval Shipyards. (Will probably include 


yard, docks, large machine shop and world’s largest float- 
ing crane.) 
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Movies: “Shipyard Serves The Fleet,’ followed by Question 
and Answer period. 


Cafeteria, Long Beach Naval Shipyard. 


PHILADELPHIA SECTION 


No May Meeting 


PITTSBURGH SECTION 


No May Meeting 


ST. LOUIS SECTION 


Data Not Available. 


SAN FRANCISCO SECTION 


Tuesday, May 8, 1956 — Social Hour 6:00 P.M., 
Dinner 7:00 P.M., Meeting 8:00 P.M. 


Pacific States Steel Corp. Night. 


“Problems Involved in Increasing Ingot Size on a 26-in. Mill,” 
by E. C. Thomas, General Superintendent, Pacific States 
Steel Corp., Niles, Calif. 


Shattuck Hotel, Durant and Shattuck Streets, 
Berkeley, Calif. 


YOUNGSTOWN SECTION 


Dinner and Meeting (Date and details to be an- 
nounced later) 


Tour: New Continous Galvanizing Line and Finishing facili- 
ties at Republic Steel Corp., Warren, Ohio. 
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INGOT 
MOLD 


One company’s approach to the ingot mold 
problem is represented by the practice at Kaiser 
Steel’s Fontana plant... . . successful 
performance in both life and manufacture of 
ingot molds has been accomplished at this 


installation ..... 


MANUFACTURE 
AT KAISER STEEL 


By JACK B. KLUKKERT, Assistant Superintendent, Foundry, Kaiser Steel Corp., Fontana, California 


A KAISER STEEL CORP. produces all of its ingot 
mold and stool requirements and a substantial tonnage 
of miscellaneous iron, steel, and non-ferrous main- 
tenance castings at its foundry located at the Fontana 
works. In addition, some export and a considerable part 
of the total west coast ingot mold requirement is sup- 
plied from this source. 

This paper deals generally with standard ingot mold 
production methods as applied at Fontana and de- 
scribes some of the problems unique to a new and 
rapidly expanding plant. Certain special practices have 
also been developed to meet western trade mold speci- 
fications. 

When the decision was made in 1942 to establish an 
integrated steel mill at Fontana, it became apparent 
that problems of availability as we!l as flexibility of 
design of ingot molds could be solved satisfactorily 
only by an ingot mold producing unit within the plant. 
No commercial ingot mold foundries existed west of 
Chicago, and delivery schedules quoted from eastern 
suppliers during those war years left much to be de- 
sired. Original plans provided for a maximum of 20,000 
tons of molds to be produced annually. The first metal 
source was a five tons per hour cupola. Gradually as 
blast furnace iron became available, a mixture of cupola 
and basic iron was used and finally as blast furnace 
capacity increased, the cupola operation was discon- 
tinued and the transition to 100 per cent blast furnace 
metal for molds was completed. 


PLANT LAYOUT 


The present foundry building is a straight line struc- 
ture, 640 ft long, with a main crane runway span of 67 
ft the full length. An additional 200 ft of open runway 
extends from the west end. A 23-ft wide side bay runs 
the length of the building. 

A fireproof pattern storage building is located ad- 
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jacent to the main building and provides approximately 
7000 sq ft of floor space for cataloged storage of all pat- 
terns kept at home. 

A complete pattern shop for production of all types 
of wooden patterns is adjacent to the storage building. 


PATTERNS 


The production of a casting requires a pattern 
around which sand is rammed to form the contours of 
the sand mold into which metal is poured. Since pat- 
terns are by no means cheap, the money spent for them 
makes up a considerable cost of the castings, especially 
when only a few castings are to be made from each pat- 
tern. However, to go too far in economizing on pattern 
cost is by no means good policy. Ramming up the sand 
molds for casting is at best a time consuming and ex- 
pensive operation; and a new sand mold has to be made 
for each casting. Inadequate and unsuitable patterns 


Figure 1 — One section of the pattern shop shows an ingot 
mold pattern in the center. 
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always greatly increase the time required to produce 
the sand molds in the foundry and may result in poor 
sand molds. This in turn can require many extra man- 
hours in conditioning the castings in the cleaning room 
to ready them for their end use. 

A pattern that is to be used to produce a great many 
castings, of course should be made of the best materials 
and should be so constructed that it will stand up for 
the longest possible time under the wear and tear of 
service. 

The great majority of ingot mold patterns are made 
of wood, the interior frame of rigidly braced pine and 
the exterior of mahogany. It is not unusual, however, to 
make a cast iron pattern when orders for a particular 


INGOT MOLD TYPES 








fo 
| 
| 








For some years, emphasis was placed on chemical 
analysis, but it is now known that while optimum an- 
alysis is desirable, it is not sufficient to judge all the 
qualities of the sand, A screen analysis, and examina- 
tion to determine grain shape, and in many cases a re- 
fractory test are necessary to apply a sand intelligently. 
Many sands have cleavage planes causing brittle grains 
which break down rapidly to finer particles and distort 
the screen analysis, while others are tough and hard. 
Pure silica is tough and does not fracture readily, thus 
it can be reclaimed in the foundry and used over many 
times. 

At Fontana we believe screen analysis to be more 
important, within reasonable limits of course, than 
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size indicate a long run. In such cases, the increased 
cost of the metal pattern will be offset by a minimum 
of maintenance over a long period of use. 

A detailed card index file is maintained containing 
all pertinent information for each pattern. 


SAND 
The next step in producing a casting is the forming 
of a substance around the pattern in such a manner 
that when the pattern is withdrawn, molten metal may 
be poured into the cavity and will solidify in the shape 
of the mold. 


Silica sand is by far the most widely used base mate- 
rial for sand molds and cores. 

These sands occur in natural deposits in many parts 
of the country, but vary widely in both chemistry and 
physical structure. As a result of these variations some 
of the most abundant deposits may not be suitable for 
foundry use. Such is the case with a great many western 
sands. However, one of the most extensive and unusual 
deposits occurs in Illinois in the Ottawa district. When 
washed of its slight clay content, this material contains 
99.5 per cent silica. The grains are almost perfectly 
round in shape and solid in structure, that is, free from 
cleavage planes. 

Based on their origin, sands vary in grain shape, 
grain composition, grain size and distribution. These 
properties, in addition to chemical analysis, sintering 
point, and expansion, affect the usefulness of a foun- 
dry sand. 
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chemical analysis. However, because the Ottawa dis- 
trict sand possesses both of these desirable factors, it 
is felt the advantages gained through its use in main- 
taining casting quality justify the difference in cost 
over local deposits. By careful selection and blending, 
proper grain distribution on five screens is obtained 
with a peak on the No. 40 mesh and an overall AFS 
fineness number of 40-45. Sand with proper grain dis- 
tribution does not require an excess amount of plastic 
material to neutralize sand expansions. 

Sand used on ingot molds is predominantly all reused 
sand. Screen tests are run regularly to determine grain 
distribution and if these analyses indicate a variance 
from the standard curve, new base sand is added to 
maintain the fine screen distribution in its proper ratio. 

The “synthetic” sand mix used at Fontana for ram- 
ming both cheeks (molds) and cores consists of sand, 
fire clay, western bentonite, wood, flour, and sea coal 
with just enough water added for bonding moisture. 

After use, the sand is transported by grab bucket to 
a shaker screen which breaks large lumps and separates 
large foreign material allowing the used sand to pass 
through a grate in the floor to a conveyor leading into 
a rotary trommel. Here small lumps are broken up and 
further separation of waste is effected. Another. con- 
veyor transports the sand over a magnetic separator 
where tramp iron is removed. A bucket elevator lifts 
the sand to the top of a 300-ton storage bin where it is 
passed through a final vibrating screen before being de- 
livered to storage via conveyor belt. As sand is needed, 
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gates on the bottoms of bins are opened and the sand 
flows by gravity into a “weigh hopper” scale car where 
the proper amount is received and transferred with the 
bonding materials into either of two 1400-lb per batch 
capacity sand mullers. When mixed, the molding sand 
is discharged to a conveyor belt and delivered to the 
$20-cu ft capacity portable sand tanks which are inter- 
changed on the sandslinger and supply sand to the ram- 
ming unit. 


MOLD TYPE AND DESIGN 


The question is often asked, “what constitutes a good 
mold design?” There probably have been as many dif- 
ferent designs as there have been problems in ingot 
quality or yield, Basically, however, there are only 
three general types, big end down, big end up, and 
bottle top. Each of these, of course, is subject to an al- 
most infinite number of variations by applying square, 
rectangular, polygonal, or round shapes in combination 
with straight, fluted, or corrugated walls. Undoubtedly 
many steel producers in this country are rolling iden- 
tical finished products on similar mills from ingots pro- 
duced in radically different mold shapes. Thus the an- 
swer to the question appears to be “the mo!d design 
which best does the job for you.” 

It is apparent that many theories are available, all 
with merit, but in the final analysis each plant must 
determine its own needs according to the products 
rolled and the limitations imposed by mill equipment 
and local practice. 


METHODS AND PRACTICES FLASK EQUIPMENT 


Since we now have reviewed the design, pattern, and 
the sand to be used, the next step toward casting pro- 
duction is provision for flasks to contain and support 
the sand mold in order that it may be filled with metal. 

The equipment used at the Kaiser Foundry consists 
of standard two part cast iron flasks held together by 
clamps along vertical joints front and back. These 
flasks are set over the mold pattern and sand rammed 
between the pattern and flask to form the outside con- 
tour of the ingot mold. A 3'-in. gate pipe is rammed 
in vertically to provide a gate channel for bottom pour- 
ing into the sand mold. 

The cores, which form the inside contour of the cast- 
ing, are supported by a hollow, well vented arbor, 
either cast iron or cast steel. These arbors have at- 
tached bases on all large sizes, but are detached from 
casting bases on small sizes. All flask equipment is de- 
signed to be used in the “match plate” method of mold- 
ing. The cores are rammed in an upright position on 
the match plate which has location holes drilled to 
match the cheek flask. The cheek is also rammed in an 
upright position. When the two parts are ready to be 
joined at the casting bench for pouring, the cheek flask 
is lowered down over the core and aligned by means 
of pins in the location holes. This method greatly re- 
duces the possibility of wall thickness variation in the 
casting. 


MOLDING 


All sand molds are prepared with a motive type 
speedslinger capable of ramming 500 tons of sand in 
eight hours. A uniform density is highly desirable for 
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Figure 3— Core boxes are assembled around arbors and 
rammed with sand by the sandslinger. 





Figure 4— One end of mold ramming area shows sand- 
slinger ramming sand around pattern in flask equip- 
ment. 


quality of product since varying sand densities in the 
mold or core may cause irregularities on casting sur- 
faces. 

Sand volumes rammed range from 2 cu ft for the 
core and 32 cu ft for the cheek on a one-ton mold to 
30 cu ft for the core and 120-cu ft for the cheek on a 
19'4-ton mold. 

The slinger moves along a track adjacent to the 
ramming bench. Core boxes are set around arbors at 
one half of the bench and cheek flasks are set on mold 
patterns at the other half, This space allows approxi- 
mately 20 set-ups for cores and 15 set-ups for cheeks 
simultaneously. To ram a typical mold, a set-up man, 
working with the slinger operator, positions a gate pipe 
in the flask gate channel and steadies it with a hook 
while the sand is rammed into the mold. Ramming is 
interrupted as necessary to allow placement of trunnion 
cores or patterns to be rammed in, forming lugs, and 
then resumed until the flask is filled. The set-up man, 
strikes off the sand even with the flask to form a level 
top and signals the crane to strip the rammed cheek 
from the pattern. A specially designed extractor is 
manipulated by the craneman and hookers and lifts 
off the flask containing the rammed sand wall, leaving 
the pattern at the ramming station. The cheek is then 
carried to the finishing racks where finishers cut gates 
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Figure 5 — After ramming, cheek flasks are stripped from 
the patterns and transferred to the finishing area. 


from the main down gate into the mold cavity, repair 
any surface defects on the sand walls, stamp serial 
numbers and identifying markings in the sand, and 
finally spray and brush the mold with a coke base 
mold blacking wash. 

Cores are rammed in a similar manner. Core boxes 
are centered on arbors and the four halves of the boxes 
bolted together tightly in position. The slinger then 
rams sand into the space between the arbor and core 
box. The sand on top is cut off evenly and the bolts 
of the core box loosened to allow clearance from the 
sand on all sides. The crane then lifts the core box off 
the core and transports the core to the finishing area 
where surfaces are prepared, The cores are also sprayed 
and brushed very carefully with mold blacking to in- 
sure a smooth finish on the interior of the ingot mold. 

After the cores are finished they are placed in one 
of two gas fired recirculating type ovens and dried for 
seven hours at 700 F. 

The molds are placed over forced air heating duct 
ports in the floor, covered with insulated lids and dried 
with recirculated air for eight hours at 700 F. 

Stools are also rammed with the slinger. Patterns 
are attached to a board, clamped to the flask and 
rammed. A cast iron plate is clamped over the sand, 
the flask rolled over and the pattern drawn out leaving 
the sand mold ready for finishing. Serial numbers are 
stamped into the wall and the entire bed dusted with 
approximately 4-in. of Portland cement. The molds 
used to cast stools are not dried, but are poured 
“oreen.” 

Cast iron chills are placed across the tops of the 
flasks (the bottom surface of the stools) to assure a 
flat surface and to form pockets in the stool which fit 
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Figure 6 — Crane is lowering core into one of two gas fired 
recirculating type ovens for drying. 


over keepers on the ingot buggies and prevent stools 
from shifting in use. 

The current production level requires only 25 
matched cheeks and cores (50 pieces) and six stools 
to be rammed per day. This is done on the day shift. 


CLOSING AND POURING 


‘ 


All “closing” or “setting” of cheeks and cores at the 
casting bench is done on the graveyard shift. Units 
which were rammed on the previous day shift have 
been allowed to dry their specified length of time and 
are ready to begin a new cycle. Cores are removed from 
the ovens and carried to the casting area where they 
are set on heavy ribbed cast iron plates which are an- 
chored to the floor along the entire 160 ft of casting 
benches and which provide a solid and level base on 
which to assemble and pour the molds. A 1%-in. diam 
bead of special asbestos filler in a plasticized petroleum 
base is placed around the base plate where the cheek 
will rest. This bead acts as a seal at the joint and pre- 
vents run-outs when the metal is cast. Next the cheek 
is lowered over the core and is guided into position on 
the base by pins in the location holes previously men- 
tioned. Heavy clamps are then applied to hold the 
cheek flask tight to the base plate and seal the joint. 
A runner cup or “funnel” is placed on the top of the 
gate channel to guide the metal from the ladle into 
the gate and the assembled sand mold is ready for 
casting. This procedure is repeated until all molds for 
the day are closed. 

At this time the actual pouring process begins. Hot 
metal is received in 150-ton torpedo type ladle cars 
direct from the three blast furnaces. At the time of 
casting, metal is ordered either to the open hearth for 
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steelmaking, to the foundry for castings, or to the pig 
machine to be cast into pig iron. 

In this connection, it is interesting to note that for 
many years prior to 1942, when construction began, 
the plant site was the location of the largest pig farm 
in the United States. Pigs are a part of the Fontana 
tradition. 

Iron temperature in the runners as it is cast at the 
blast furnace will average 2700 to 2800 F. This is ap- 
proximately 500 F too high for good casting results. 
The temperature is reduced by additions of steel bloom 
butts into the torpedo ladle car prior to use in the 
foundry. 

Careful additions and temperature checks by optical 
pyrometer on each ladle poured enable a control to 
approximately 2300 F for all molds. 

The torpedo ladle is spotted on a spur track imme- 
diately outside the wall of the foundry building ready 
to transfer iron to the 30-ton bottom pour ladles used 
inside the foundry. This ladle uses a 2'%-in. nozzle. 
A runner extends from the hot metal spur track 
through an opening in the wall to a point where the 
foundry hot metal cranes can suspend the pouring 
ladles to receive the iron. The self-contained tilting 
mechanism of the torpedo car is controlled from inside 
the building. 

Molds are poured with the metal entering the mold 
cavity at the bottom and rising to the top as it fills. 
The tops of the molds are open and as a result kish 
can be flushed and skimmed off, leaving a relatively 
clean and smooth mold top. 

Small spots of carbonaceous material are placed on 
the tops of the castings to keep feed-up holes open 


Figure 7 — Molds are placed over forced air heating duct 
ports in the floor, covered with insulated lids, and dried 
with recirculated air. 
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through which additional metal is added to fill voids 
created by solidification shrinkage and assure solid 
castings. 

The sizes of molds currently produced range from 
a 9x 9x 7l1-in. big end down weighing only 2300 |b 
to a 44-in. inside diam x 137-in. high forging mold at 
361 tons. 

Mold sizes used at Fontana vary from 5! to 19 tons 
each with the present average weight at approximately 
10 tons. 

Stool weights range from 750 to 20,000 lb. The two 
sizes currently used at Kaiser Steel are 14,000 and 
19,000 Ib each. 

The present production level is scheduled at 235 
tons per day. 


SHAKEOUT AND COOLING 


After pouring, molds are allowed to stand undis- 
turbed until sufficiently solidified to be handled with 
out possibility of damage. Approximately one-half 
hour per ton is a reasonable estimate for standard ingot 
mold solidification time. 

The process of “shaking out” or removing the casting 
from its sand mold is begun by separating the flask, 
still containing cheek sand, the casting, and core sand, 
from the core arbor. A special extractor tong is used 
for this purpose, and leaves the core arbor and base 
plate standing at the casting bench. Arbors are later 
returned to the ramming area to begin a new cycle. 

The flask and its contents is laid down flat on its 
side on the shake-out floor. Clamps holding the two 
halves of the flask together are removed and the top 
flask half is lifted off and set aside temporarily. Large 


Figure 8— Workmen are closing cheek over core at the 
casting bench where sand molds are assembled and 
clamped together ready for pouring. 
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shake-out hooks are then inserted into each open end of 
the ingot mold and the casting is lifted out of the 
bottom flask half and stacked in the hot pile for slow 
cooling. The two flask halves are clamped together and 
returned to the ramming section. 

Cooling time varies from approximately two days to 
a week, according to the size of the mold. 


CLEANING 


When sufficiently cool to work on, the molds are 
transferred from the hot pile to chipping racks in the 
cleaning area. 

The chippers rough out the sand from inside the 
mold. All gates are chipped smooth and fins, if any, are 
removed. Lugs and trunnions are cleaned and special 
attention is given to identification and serial numbers. 
Most of the molds require very little additional chip- 
ping besides removal of core sand and some occasional 
burned in sand or scale where metal has penetrated. 

All molds produced for sale are carefully inspected 
by the cleaning room foreman and approved for ship- 
ment by a representative of the plant metallurgical 
engineering department. Interiors of the molds are 
then painted with a tar base rust preventive paint 
unless otherwise specified, loaded on either trucks or 
railroad cars, and blocked for shipment. 


MOLD LIFE AND IRON ANALYSIS 


Perhaps the most widely discussed of all subjects 
related to ingot molds is the question of mold life and 
its relation to the chemical analyses of the metal used. 


Figure 9— Two extremes of ingot mold sizes currently 
produced are the 44-in. inside diam. by 137-in. high 
forging mold which weighs 36!5 tons, and the 9 x 9 
x 71-in. high mold which weighs 2300 Ib. 
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Figure 10 on Shakeout hooks lift solidified ingot mold from 
section of flask. 





Figure 11 — Swing grinder is used to grind surface of stool. 


No paper of this type would be complete without add- 
ing one more opinion to the ever growing list. 

It has been estimated that excessive wear of ingot 
molds can be responsible for as high as three per cent 
of the cost of steel. A recent survey of 48 steel plants 
demonstrated clearly that reasons for mold failure de- 
pend to a great extent on local practice. However, a 
certain broad correlation does exist. On big-end-up 
molds the most common cause was burned out bot- 
toms, more severe on the plug bottom when compared 
to the closed bottom. The big-end-down mold also 
showed burning away of the mold sides close to the 
bottom. Burned corrugations, cracked corners and 
sides, fire checks, broken lugs, and stickers were the 
most common causes for mold failure, but varying In 
degree between different plants. 

It is not uncommon, where two molds of identical 
chemistry are compared, for one to have exceptionally 
good life and the other exceptionally poor life. 

In simple terms, molds generally fail by cracking 
and by surface erosion. Under otherwise equal condi- 
tions such as design, manufacture, and handling in the 
steel plant, these failures depend on the properties of 
the cast iron used in the molds. These properties in 
turn depend on the chemical composition of the iron 
and the casting practices, including pouring tempera- 
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ture and rate of cooling, which are then reflected in the 
physical structure. Let us then examine the principal 
factors contributing to cracking and erosion. 

In the writer's opinion, cracking is the result of poor 
resistance to thermal shock on the part of the mold 
as it is filled with steel. Such cracking is certainly most 
likely to happen with a tightly bonded, fine grain 
structure. On the other hand, the erosion, which is in- 
creased by grain growth is best resisted by the fine 
structure. On this basis a contradiction appears which 
requires a compromise for solution. 

It has been demonstrated in the laboratory that, 
other elements remaining constant, either a low silicon 
iron or a high silicon—high manganese combination, 
will resist growth. Both such irons are predominantly 
pearlitic. It can also be accepted that a lowering of the 
carbon content leads to a decrease in grain growth. 
However, it has also been demonstrated that iron with 
a high total carbon and high percentage of graphitic 
carbon is capable of better withstanding thermal shock. 

Therefore, the conclusion can be drawn that any 
combination of elements which can be grouped to- 
gether to create a growth resisting iron having a pear- 


litic matrix and a high graphitic carbon content should 
provide good mold life. 

The following typical percentage analysis of iron 
used in ingot molds at Fontana provides such a com- 
bination: 


PPP ee ree eee 1.00 
BOE. vawccnteeseauaeed 0.030 
ee EET eT 0.35 
Perr rrr re . 0.210 
EE GED. 6 6 vie cc cceecs $3.85 
Graphitic carbon .......... 3.15 
Combined carbon .......... 0.70 
SUMMARY 


The foregoing general review of ingot mold produc 
tion methods and facilities describes one company’s 
approach to problems in the field and does not neces 
sarily imply that these practices are presented as abso 
lute standards. It may only be said that they are based 
on results obtained in practical application at Fontana. 
They represent a combination of factors which have 
been used to bring successful performance in both the 
manufacture and life of ingot molds at Kaiser Steel. 
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By F. R. BARNAKO, Manager of Compensation and Safety, Bethlehem Steel Co., Bethlehem, Pa. 


The Value of a Well-Balanced Safety Program 


.... following talk was presented at the Philadelphia Regional Safety and 
and Fire Conference and Exhibit on March 7 and 8, 1956... . this meet- 
ing is sponsored by a group of societies including the Philadelphia Section 
of the Association of Iron and Steel Engineers ....talk outlines changes 


in the Pennsylvania Workmen’s Compensation Laws which went into effect 


on March 30.... 


A IT is a pleasure to speak to the AISE on the topic, 
“The Value of a Well-Balanced Safety Program.” The 
history of this organization indicates its interest in 
safety, for since 1908, it has been associated with the 
safety movement in America. As a result of AISE ef- 
forts, a general industrial safety conference on a na- 
tional scale was held in 1911 resulting in the establish- 
ment of the National Council for Industrial Safety, now 
the National Safety Council, in 1912. The achieve- 
ments of the organization as reported in Who’s Who In 
Engineering In Pennsylvania reveal that, while these 
have been principally in connection with operating 
problems, the solutions which have evolved have re- 
sulted in more efficient and safer operations. As an or- 
ganization, the AISE long ago learned the value of 
safety and its impact on good productive effort. 

All steelmen subscribe to the premise that safety is 
a “must” in industrial plants. Whether as individuals 
this is implemented in daily work, is difficult to tell. 
Taking a look at the subject, it is apparent that the 
real values in safety can only be a result of a well- 
balanced integrated program. Obviously, a well bal- 
anced program is one that results in the elimina- 
tion of accidents, emphasizing accidents—not injuries. 
All accidents do not result in injuries and, too fre- 
quently, those accidents are disregarded which only 
damage property or equipment, or damage neither 
property nor persons, and yet by the merest change in 
circumstances could have resulted in serious damages 
to either or both. The causes can be identical, thus 
efforts must be directed to an effective program— 
directed to the elimination of accidents, i.e., unplanned 
events. 


In safety work particularly, it is not sufficient to an- 
ticipate pace of production—you must be well ahead 
of it. When the pace of production increases, it brings 
with it new problems in accident prevention and new 
hazards. Merely to keep step is to invite danger, Some 
of the suggestions with which we are familiar and others 
embodied in this paper can be developed to extremely 
effective levels by those desiring to do so. At Beth- 
lehem, we intend to do so. 

It is not my purpose to sell safety to you as such or 
tell you why you should have a safety program. It is 
more constructive to enlarge on several important 
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benefits which you cannot afford to be without. 

One of our steel plants in Pennsylvania in 1916 had a 
frequency rate of 42.88 with nearly 3000 disabling in- 
juries, including 28 fatalities. For approximately each 
one million manhours worked, 43 men were injured. 
These figures do, of course, startle you, and they should. 
This same plant has since won the National Safety 
Council Metals Section Steel Plant Group “A” Award 
many times, and consecutively for the past six years, 
with frequency rates ranging from a high of 0.85 to a 
low of 0.52. Over this six-year period, the plant worked 
a total of 220,000,000 manhours. In 1955, that plant 
operated over 37,000,000 manhours with only 25 dis- 
abling injuries and with a frequency rate of 0.67, which 
is less than one disabling injury per million manhours 
worked. 


The difference, of course, is as startling as the 1916 
figures themselves, but these comparisons are not con- 
fined to Bethlehem. The history of the iron and steel 
industry, with active safety programs for the past 40 
years, is comparable. 

It is the result of the same work as that performed 
by sincere management officials who in 1911 laid the 
groundwork and paved the way for the safety move- 
ment of today. 


An efficient, well-operated, profitable plant is the 
first desire of management. This result can only be 
achieved if the plant is also a safe one. Bethlehem long 
ago recognized this, as expressed in its creed, “Safety 
is an Integral Part of the Production Process.” Produc- 
tion which is not performed in the safe way is at the 
same time inefficient. The logical inquiry is, therefore, 
“What are the elements of a well-balanced safety pro- 
gram and what specific provisions, both production 
and safety-wise, result?” 

The benefits derived from a safety program are in 
direct proportion to how well the fundamental prin- 
ciples outlined in the program are implemented by 
actual work activity. Results do not come because the 
program is good on paper. Results come from action. 
You have all heard of “Job Safety Analysis”; personal 
contacts; that safety is the responsibility of manage- 
ment; that a good safety program must be led by top 
management; and that the foreman bears the direct 
responsibility for educating and leading the employees. 
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Many programs on paper embody all of these principles 
and more. The results frequently indicate that the pro- 
gram never got beyond the paper stage. 

Recently the National Association of Manufacturers 
surveyed 3600 member companies employing 314 mil- 
lion people with relation to the effectiveness and value 
of a safety program. The conclusions were: 

1. The size of an operation has nothing to do with 
whether a program is of value or how effective it can be. 

2. Accidents can be reduced by the proper educa- 
tional approach to employees, proper safeguarding of 
equipment and safe working methods. 

3. The cost will be far less than the benefits. 

It concluded that the question facing management 
becomes, “Can we afford not to have a program, rather 
than can we afford a program.” 

Then what are some of the elements of a well-bal- 
anced program and the benefits therefrom. 

1. Job safety analysis—This, in our opinion, is of 
major importance. In job safety analysis, the job to be 
performed is analysed so that each step of the job is 
viewed from the standpoint of the hazards involved. 
Being aware of these, either the procedure is changed 
or proper steps are taken to eliminate or protect 
against the hazards. This procedure is applicable both 
to those jobs which are performed frequently or even 
daily, and to those which are of a special nature and 
may be performed at infrequent intervals. It is prepara- 
tion for the work to be performed to assure that it is 
done in a safe manner. Our experience has been that 
through that procedure we have not only made the 
jobs more safe, but in many instances, developed more 
economical methods of performing the job. 

2. Housekeeping—This is not just housekeeping from 
the standpoint of cleaning up dirt and painting aisle 
markers, but from the standpoint of cleanliness itself: 
and in the iron and steel industry, good housekeeping 
is justly emphasized. There are, however, several addi- 
tional items which enter into good housekeeping with 
equal benefits: 

a. Illumination—This we ally with good housekeep- 
ing. Making a pathway into a better-lighted walkway 
is one illustration. Making a better-lighted work area is 
another. Proper illumination for ease in reading identi- 
fication tags or material markings avoids mishandling 
of material, which at the same time promotes the ex- 
peditious shipment of these materials to customers. 

b. Material handling—You well know that a sub- 
stantial accident potential is inherent in material han- 
dling. It is also a large part of the cost of production. 
Anything which facilitates the ease and speed with 
which this is performed, while at the same time reduc- 
ing accidents, results in extensive savings of time and 
money. Thus, well-marked, well-lighted passageways 
reduce accident potential and speed up the transfer of 
materials. Is there any doubt that visitors, employees, 
supervisors and customers are impressed with a clean, 
efficient plant. Do you doubt that a customer actually 
sees such contrast in the quality, expeditious shipment, 
and receipt of the proper materials when expected, as 
compared to competitive products? Horse players say. 
“Class will tell, even in a claiming race” and when it 
comes to safety, there is no more important factor in 
reducing accidents than good housekeeping and the 
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methods used to insure top notch housekeeping per- 
formance. Safety may not start with good housekeep- 
ing, but it will never be achieved unless good house- 
keeping is an industrial must. 

3. Machine guarding—Of course, you all recognize 
the importance of guarding the machine itself. But ma- 
chine guarding does not alone refer to gear enclosures, 
coupling guards, or railing barricades. For example, an 
automatic lubricating unit is equipped with tell-tale 
devices to indicate any location not receiving its due 
lubricating requirements. That eliminates guess work 
and protects the individual as well as the machine, 
There are, therefore, no excuses for the workman who 
takes unnecessary chances oiling or greasing a unit 
while it is in motion, particularly when it is no longer 
necessary for him to guess that the machine needs a 
lubricant. 

4. First aid training—Bethlehem considers first aid 
training an important part of a well-balanced safety 
program. Many instances on record attest to the value 
of this effort. Effective first aid by trained personnel 
has minimized shock, controlled arterial bleeding, and 
has saved lives by the fast and proper application of 
artificial resuscitation. Two additional things result 
We suggest that the trainee is more safety conscious 
and that he is in a position to render valuable aid in a 
home or highway emergency. 

5. Mental attitude—Happy united families are 
benefits to the empolyer and to the community. Safety 
in the steel plants means families happily reunited 
when the day is over. It means holidays enjoyed to 
gether and peace of mind for those at home while the 
“head of the house” is on the job. The mental attitude 
instilled in the employee while on the job is also of 
vital importance. It is one thing to educate the em- 
ployee so that he is concerned for his own safety; but 
it is a concomitant that he become concerned for the 
safety of others. “Be your brother’s keeper,” is not just 
an idle phrase. Concentration on training the employee 
not only to obey the rules himself—doing the job the 
right way—the safe way—will pay dividends—but 
there can be no doubt that a group of employees aware 
of the importance, not only of their own safety but 
that of each other, contributes immeasureably to effi- 
cient, smoothly operating organizations. 

6. Public and customer relations—This is an avenue 
which is being used by many industrial concerns and 
one which could receive even greater emphasis. Beth- 
lehem’s advertising program includes advertisements 
concerned solely with its good safety record and its 
concerted effort to safeguard the welfare of its em- 
ployees. The comments which we have received bear 
proof that the public is interested and is favorably 
impressed. 

7. Employee relations—! mention this only because 
to omit it would appear that I did not think it was one 
of the benefits from a safety program. It needs no elab- 
oration, except to say that a company interested in its 
employees’ welfare will benefit in its relations with 
its employees. Again, however, the benefit is received 
only insofar as the sincere interest of the management 
is implemented by concrete and specific activity. Just 
lip service does not pay off. 

8. Compensation costs—Many companies, includ 
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ing members of the iron and steel industry, pioneered 
in safety before the enactment of workmen’s compen- 
sation laws. However, for many companies, those laws 
were the impetus for the development of a safety pro- 
gram. In this connection you will be interested in know- 
ing, if you do not already know, that extensive amend- 
ments to the Pennsylvania Workmen’s and Occupa- 
tional Disease Laws were signed by the Governor on 
February 28, 1956. I am informed the Attorney Gen- 
eral has ruled that the amendments are effective as of 
March 30, 1956. A few of the changes will indicate that 
these amendments will increase the costs of Workmen's 
Compensation in Pennsylvania. 

a. Payments for permanent total disability are now 
payable for the life of the employee so long as he is 
so disabled instead of 750 weeks as heretofore. The 
maximum rate is increased to $37.50 from $32.50 per 
week and the minimum from $22.50 to $25.00. 

b. The weekly benefits for partial disability are in- 
creased from $23.00 to $27.50. In addition, heretofore, 
where partial disability followed total disability, the 
$50-week maximum period for partial disability pro- 
vided in the act was reduced by the period for which 
total disability was paid. This is no longer true and 
the full 350 weeks are now payable in addition to the 
amounts paid for total disability. 

c. There is a major change in respect of schedule 
injuries. Heretofore, in the event of a schedule dis- 
ability as a result of an injury, the prescribed payment 
under the schedule was the maximum which the em- 
ployee could receive regardless of the length of time 
lost from work. The amendment now adds a healing 
period, and states, “any period of disability necessary 
and required as a healing period is to be compensated” 
in accordance with prescribed periods which are in ad- 
dition to the schedule periods. Further, payments for 
time lost from work and diminution of earnings while 
working on a job other than his regular one, will be 
paid an employee in addition to the amounts pre- 
scribed in the schedule. Also, whereas compensation 
for disfigurement has been limited to the head, dis- 
figurement of the neck is now included and there are 
certain increases in the number of weeks payable for 
the schedule disabilities. 

d. The period during which the employer is required 
to furnish medical services is increased from 120 days 
to six months and the board may order further medical 
treatment at the end of the six-month period, where 
it is established that further care will result in restora- 
tion of the employee's earning power to a substantial 
degree. In addition, the emplover is required to provide 
orthopedic appliances and _ prosthesis. 

e. The requirement that a hernia be reported to the 
employer within five days after the occurrence is elimi- 
nated. Thus, as to notice, the same provisions apply 
to hernia as to all other injuries. 

f. Benefits to dependents are increased all along the 
line. In addition the period during which the emplovee 
was paid compensation during his lifetime is no longer 
deducted from the period for which compensation shall 
be pavable to dependents. 

g. Dependent alien widows, children and parents 
are now entitled to receive workmen’s compensation 
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up to the amount of 50 per cent of the compensation 
which would have been payable if they were residents 
of the United States. The only proviso in this is that 
such persons are residents of a country which provides 
the same rights to residents of the United States. 

h. The provisions for notice by an employee to an 
employer of an accident are increased from 90 days 
to 120 days. 

In addition there are numerous amendments relative 
to procedure, all of which will add to workmen’s com- 
pensation costs since they relax the restrictions against 
the reopening of cases both in regard to modifying or 
reinstating the agreement or in setting aside the final 
receipt. 

The Occupational Disease Law was also amended 
substantially in accord with the foregoing. However, 
heretofore we have had what is known as a “schedule” 
law; i.e., the occupational disease compensated were 
specifically named. No other diseases were allowed 
benefits. The schedule remains; however, there is now 
added the provision “all other occupational diseases 
(1) to which the claimant is exposed by reason of his 
employment, (2) which are peculiar to the industry or 
occupation, and (3) which are not common to the gen- 
eral population. For purposes of this clause, partial loss 
of hearing due to noise shall not be considered an occu- 
pational disease.” Thus, the Pennsylvania Occupation 
Disease Law now becomes an all-inclusive law. 

I can sincerely say that insofar as Bethlehem is con- 
cerned and most other industries as well, the cost of 
workmen’s compensation is only one reason, if not the 
least reason, for the existence of a safety program. 
I believe it also true that whereas even today, it is a 
reason for the establishment of a program, the benefits 
which I have outlined above in addition to others 
which you can personally name, far outweigh the sav- 
ings in compensation costs. However, it is an element 
and it needs no proof from me when I say that there 
are no compensation costs if there are no injuries. Low 
frequency and severity are always reflected in a low 
compensation cost and, since the insurance premiums 
or the direct costs of injury cases if you happen to be 
self-insured are reflected in the price of the product, 
both the public and industry benefit from resultant 
lowered costs. 

Pennsylvania is the center of the steel industry in 
the country. The excellent performance of the steel 
industry reflects to the credit of the Commonwealth, 
and it is highly gratifying to note that the iron and 
steel industry, the greatest single source of employ- 
ment in the State, also had a frequency rate which 
was among the most commendable. 

Those are a few of the benefits to industry from a 
well-balanced safety program. Ther@ is another benefit 
which we too often do not realize. Your participation 
in such a program is directly reflected in the extent 
you protect the safety of your family and vourself, 
at home and on the highway. Each of you in retrospect 
can give examples where your safety education in the 
plant has paid off in your daily life. Your interest which 
results in the greater safety for your family and carried 
forward in your contacts in your community can be 
one of the greatest benefits to be realized from your 
industrial safety program. 
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THE REVERSING HOT STRIP MiILL.... 


Reversing hot strip mills have definite 
advantages over the larger mills, particularly for 
small producers of 500,000 annual tons or 

less ..... the capital expenditure per ton of 


product is a factor which cannot be overlooked. 


A IN 1932 a new method of rolling was introduced to 
produce hot rolled strip steel, namely, a single stand 
reversing hot mill. Experimenting at the Brier Hill 
plant of Youngstown Sheet & Tube Co., a single four- 
high mill roll stand was installed using 20-in. diam 
working rolls and 36-in. diam backing-up rolls with a 
roll body length of 72 in. The original experiment rolled 
from a slab 9 ft-0 in. long and 4 in. thick, weighing 2500 
lb, which was reduced to a strip 400 ft long, 20 in. wide, 
and approximately No. 12 gage. The maximum rolling 
speed was 300 fpm, and the total time required to pro- 
duce the strip was 6 to 642 minutes. Thus began an 
operation which was to develop a place for itself in the 
steel industry. 

Normally, the rolling of strip is thought of in terms 
of the high speed full continuous mill or the semi-con- 
tinuous mill employing a reversing roughing stand with 
a continuous finishing train. In planning a hot strip 
mill installation, there are many factors which must 
be considered, some of which are: the physical dimen- 
sions of the finished product; the type of finished prod- 
uct; together with the anticipated tonnage require- 
ments. The natural component of these factors is one 
of importance and is measured in terms of the over-all 
installation cost and the production cost of finished 
product. It is at this point, when presented with lim- 
ited tonnage requirements, that the reversing hot strip 
mill finds its application. For high production operation 
the well known modern continuous strip mill is un- 
surpassed, and it is not to be inferred that the revers- 
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ing hot strip mill can fulfill this requirement. The econ- 
omies of the full continuous mill require that operations 
be maintained at a high rate of production. However, 
where for various reasons limited tonnages must be 
considered, the reversing hot strip mill undoubtedly 
gives the greatest return for a minimum capital ex 
penditure. 

The modern reversing hot strip mill consists princi 
pally of a single reversing four-high roll stand with a 
hot coiling furnace located on either side of the mill 
(Fig. 1). Several two-high roll stand installations have 
been made in the past, but the four-high roll stand 
is most popular. In operation the modern reversing hot 
strip mill receives a strip breakdown of approximately 
the same proportions as that starting into the finishing 
train of a continuous mill. Normally, after the first 
reduction is made, the strip, upon leaving the mill, is 
directed upward by a deflector apron into the hot coil- 
ing furnace on the back side of the mill stand. The 
furnace on each side of the mill is of open bottom design 
to permit the strip to run up into a slotted reel drum 
located inside the furnace. These reel drums are motor 
driven. After the strip enters the slot in the reel drum, 
the electrical control is such that the speed of the drum 
is matched with the speed of the strip emitting from 
the mill, in order to apply the proper strip tension for 
rolling. Each furnace, which is hardly more than a 

*At time of presentation. Now Vice President, Rolling Mill Engi 
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Figure 1 — Schematic arrangement of 4-high reversing hot strip mill. 
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brick-lined shell mounted around the reel drum, is 
fuel-fired so as to maintain uniform temperature within 
the enclosure. After the strip has been given a complete 
pass through the mill in the forward direction, the 
operation is momentarily stopped, the mill is reversed, 
and the strip reenters the mill. Upon leaving the mill 
in the opposite direction, the strip is directed up into 
the hot coiling furnace on the front side of the mill in 
the same manner as noted on the back side of the mill: 
and so the operation reverses from one side of the mill 
to the other, each reversal effecting a reduction on the 
strip until it has been reduced to the desired gage. 
Upon reaching this point, the deflector apron on the 
delivery side of the mill is maintained in the down 
position and the strip passes on to the run-out table 
as in any normal strip mill operation and is delivered 
to the hot strip coiler at the end of the run-out table. 

This is the general rolling procedure for the revers- 
ing hot strip mill. There are some variations to this 
practice in the individual installations which will be 
noted later. 

This type of operation employs ingots of slab pro- 
portions in varying weights and sizes. In modern in- 
stallations, the ingots are in the order of a 9 x 15 in. 
weighing 1,100 Ib, and up to 39,000 Ib measuring 30 x 
64 in. In one instance a 24 in. thick ingot covers the 
major part of the range; in another, 18 in. is used: in 
another, 14 in; and in still another the standard is 30 in. 

In all of the recent installations, a slabbing-blooming 
mill operation is used to reduce the ingot prior to the 
finishing operation. These mills vary in size from 30 x 
84 in. to 45 x 80 in. 

The usual practice on the slabbing-blooming mill is 
to produce a breakdown in thickness varying from 
approximately 5, to 1 in. This practice may vary for 
specific applications. The drafting schedule for the re- 
duction of the ingot to the breakdown is in keeping 
with the type of steel and size of ingot. Approximately 
18 to 29 passes are used to produce the breakdown. 
This breakdown is finished at a temperature between 
1800 and 1900 F. 

It is interesting to note that three out of the five 
latest reversing hot mill installations use 49 in. diam 
backing-up rolls. The working roll diameters range 
from 25 to 28 in., and the roll body lengths are 48 
to 72 in. 

The operating speed of these mills ranges from ap- 
proximately 600 to 2100 fpm. 

The drafting schedule on the finishing mill is dic- 
tated by the finished product. While five passes is 
normal operation, some products require seven passes. 
The normal practice is to enter the hot furnace coiler 
after the first pass through the mill, the coilers being 
designed to handle 34 in. maximum thickness. How- 
ever, for some product, the strip breakdown is not 
coiled until after the second pass through the mill. 
Where product other than coiled strip is produced, 
the operation may dictate that the hot coilers be by- 
passed entirely. . 

The production of quality strip depends upon many 
operating factors, and particular importance is laid 
upon furnishing the finishing operation with break- 
downs of uniform dimension, sound surface, uniformly 
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heated, etc. In the continuous mill, the rolling opera- 
tion is regulated to maintain proper rolling tempera- 
tures throughout the entire rolling cycle. Throughout 
the entire reversing hot mill operation, the strip is in 
the hot coiling furnaces the greater part of the time. 
This continual heating of the strip gives an advantage 
in that the edges and the center of the strip are of 
more uniform temperature than that encountered in 
the normal continuous strip mill operation. This fea- 
ture is particularly advantageous when rolling spe- 
cialty steels which require special metallurgical con- 
trol. The normal temperature inside these furnaces is 
maintained at approximately 1950 to 2100 F, unless 
dictated by special metallurgical conditions. 


The furnace coilers are subjected to the furnace tem- 
perature in order to insure a uniform heat in the strip. 
The coilers, when not receiving strip, are rotated slowly 
to maintain uniform temperature throughout the 
drum. Water cooling is provided for cooling the shafts. 
However, this cooling must be under full control, and 
at times this water is practically shut off in order to 
maintain proper drum temperature. 


The horsepower of the motors used to drive these 
coilers naturally varies in accordance with the product 
to be coiled and ranges from 150 to 600. The maximum 
thickness being coiled is from 1 to 34 in. and the maxi- 
mum width presently rolled is 60 in. 

There has been considerable time and effort given 
to developing the proper material for the reel drum 
so that it will stand up under the heating conditions 
noted. It has been found that a stainless type of steel 
gives best results, giving a life of approximately six 
months. 

The speed of the hot furnace coiler is accurately 
synchronized with the delivery speed of the mill. If 
the coiler were running too fast at the time of entry, 
it is very likely that the strip would be pulled out of 
the holding slot in the reel drum. If the coiler were to 
operate too slowly, a cobble would develop between 
the reel and the mill. As the coil builds up on the reel 
drum, the coiler slows down in proportion to the diam- 
eter buildup so that the coiler and mill strip speeds 
coincide. Just the opposite is true with the unwinding 
coiler. As the strip is being paid out, the diameter of 
the coil is decreasing; therefore, the coiler must be 
speeded up proportionately. 

The reversing hot strip mill stand, although per- 
forming all the operations of the finishing train in the 
continuous mill, is of the same general design as that 
used on the continuous strip mill. However, considera- 
tion must. be given in the design that anti-friction bear- 
ings of ample capacity be employed, that the mill 
housings be of liberal proportions to insure maximum 
rigidity, and that the rolls be of well-proportioned 
neck-to-body-length ratio. These factors being fully 
considered assure production of strip of uniform gage. 

The reversing hot strip mill, being a single stand, 
does not require the control for the accurate stand-to- 
stand synchronization demanded by the continuous 
rolling operation. However, with the reversing hot strip 
mill, the speed control must be such that the synchro- 
nization of the mill and coiler speeds be maintained 
to effect satisfactory operation. Nevertheless, because 
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of the fewer units of equipment to synchronize, the 
control problem is somewhat simplified. 

It should be noted that although a reversing motor 
must be employed, it is not imperative that the re- 
versal time be kept to minimum, as in most reversing 
applications, because of the nature of the rolling op- 
eration. This further simplifies the electrical control. 

In the reversing hot strip mill there are passes of 
long duration with sustained peaks; therefore, the se- 
lection of the proper motor must take this into account. 
In fact it might be advisable to base the motor on 40 C 
rise rather than the normal 50 C rise. The electrical 
equipment for this type mill has been thoroughly cov- 
ered in a paper presented at an earlier date before 
this Association. 

The reversing hot strip mill (Figures 2, 3, and 4) is 
presently being used to produce strip, skelp, and plate 
for further processing into tin plate, sheet, pipe, and 
sheared plate. 

The over-all gage range produced on the reversing 
mill is from 0.0478 in. (No. 18) to 1.00 in., with a width 
variation from 15 to 60 in. Stainless steel is presently 
being rolled 30 in. wide at a gage of 0.075 in. and up to 
49 in. wide at a gage of 0.160 in. One installation is 
rolling 60 in. wide plate product, *4, in. thick. 

The variation in gage across the width—that is, edge 
to edge—varies from 0 to 0.005 in., heavy in the center. 
This variation corresponds to that of the normal con- 
tinuous strip mill operation. Also the scheduling of 
rolling with relation to width of product follows the 
continuous rolling practice. This practice, of course, 
has been generally established so that the product, 
after a roll change, has the maximum allowable light 
center tolerance. 

Upon checking the operation at one installation, it 
was found that 30 in. strip is being produced to within 
plus and minus 0.003 in. Another installation rolling 
the lighter gages produces strip within plus and minus 
(0.002 in. to 0.003 in, on edge-to-edge variation. 

There is also a variation in gage from front to back; 
that is, from end to end. This variation is due primarily 
to temperature variation. The front end in continuous 
rolling is almost always hotter than the back end. 
Therefore, the rolling pressures are not uniform 
throughout the entire length, resulting in heavier gage 
at the back due to greater spring of the mill. 

In the reversing hot strip mill, the variation in gage 
front to back is found to be approximately 0.008 in. 
on the average. When rolling 30 in. strip, 0.074 in. thick, 
the tolerance was found to be plus and minus 0.007 in. 
To keep within the tolerance, the strip is rolled with 
the ends slightly under the plus side and the rest of the 
coil will be within the allowable limits. One installation 
is producing strip with an end-to-end variation of 0.004 
to 0.005 in. When rolling stainless steel, the maximum 
variation was found to be 0.017 in. 

A question may be raised as to off-gage production 
at the time of starting up the mill. It takes some time 
for any mill to settle down. This may require one or 
two coils. In some installations where plate is produced, 
there.is no off-gage production. since plate is rolled 
until the mill settles down. Naturally, better gages are 
obtained after the mill warms up, as is the case in all 
operations. 
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Figure 2 — Reversing hot strip mill shown is a 27 and 49 x 
66-in. unit. 


Figure 3— Important features of the reversing hot strip 
mill are the hot coiling furnaces on both sides of the 
mill. 


Figure 4— Reversing hot strip mills will not of course 
provide the tonnage that the continuous mill makes 
available. 
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Figure 5 — This reversing hot mill is renee for the deine aieirabt of coiled one only. 


Mill rolls of good surface are essential to the produc- 
tion of quality product. Therefore, it is necessary that 
frequent working-roll changes be made which in turn 
necessitates having a good rounded-out roll inventory. 

With the original method of rolling on the single- 
stand reversing hot strip mill, roll changing was a real 
problem because the roughing and finishing operations 
were performed on the same set of rolls. Under these 
conditions, the rolls wore very rapidly, making them 
unfit for the finishing operation. However, with the 
present practice of separating the roughing and finish- 
ing operations, and performing these on individual 
mills, this problem has been greatly minimized. Yet 
frequent roll changes are required due to all the finish- 
ing passes being made on the same set of rolls. 

Normally, in strip production, the edges of the strip 
cool first through radiation and these cold edges cut 
out the rolls, necessitating roll changing. However, 
with the reversing hot strip mill, the heat from the hot 
coiling furnace does maintain a well-heated edge, so 
that the cutting-out action on the rolls is considerably 
less than that experienced in the continuous rolling 
operation, 

Where the lighter gages are being produced, the 
working rolls are changed approximately every four to 
six hours. In the case of heavier gage production, the 
working rolls are changed only once a turn—or every 
eight hours. A set of rolls can be changed in 10 to 12 
minutes. At one installation the total delay time, in- 
cluding stoppage for all reasons, has been maintained 
at four per cent. 

The backing-up rolls have a much longer life be- 
tween dressings, usually being taken out of the mill 
after approximately one week’s rolling. At one in- 
stallation these rolls are changed after two weeks of 
operation. 

The descaling practice in the production of strip 
from the reversing hot strip mill is no different from 
that used on the continuous mill. Hydraulic water is 
used. It is usually applied at the two-high breakdown 
unit and also at the four-high mill. The pressures used 
vary from 1,000 to 1,500 psi. On some installations, 
in addition to the hydraulic water, steam is also em- 
ployed to clean the steel. One installation uses a scale- 
breaker together with hydraulic water and steam. 

The surface of the strip and skelp presently being 
produced by the four-high reversing hot strip mill is 
acceptable to the automobile trade, the appliance 
trade, the tin plate trade, and the pipe trade. 
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The iii of the strip are singularly free from checks 
or cracks because of the heat imparted to the edges 
during the cycle in the hot coiling furnaces. It is 
claimed that the edge condition on stainless and spe- 
cialty steels is superior to that produced from the con- 
tinuous mill. Some firms engaged only in cold rolling 
operations, who handle specialty steels, have expressed 
a preference for the reversing hot strip product, claim- 
ing less edge scrap. Upon checking in the case of 
stainless steel, the edge loss was found to be approxi- 
mately 34 in. 

The production of the reversing hot strip mill, like 
any other rolling operation, depends upon the gage and 
width being rolled. One installation has rolled more 
than 57,000 tons in a month’s period and for a year’s 
period has produced over 570,000 tons. Production at 
this installation had to be curtailed during three 
months of this year period due to a gas shortage. Other- 
wise, if average operations could have been maintained, 
the yearly tonnage would have exceeded 615,000 tons. 
This is interesting when it is remembered that the 
early installations of the full continuous hot strip mills 
were projected for a production of approximately 
600,000 tons a year. Another reversing hot strip mill 
has produced 1,225 tons in eight hours, when rolling 
heavier gages. These established tonnages, in compari- 
son with the production of the present-day continuous 
mill, is in the order of 25 to $0 per cent of that obtained 
by the continuous operation. 

To obtain the ultimate in production, the reversing 
hot strip mill should be supplied with a continuous 
flow of material. This is one of the reasons why the 
original installations of this type mill was not too pro- 
ductive. Then too, originally the rolling was made 
from slabs which required double conversion. This not 
only limited production, due to the limited coil weight 
that could be produced, but it also added to the con- 
version cost. 

In the earlier installations, as has been pointed out, 
the roughing and the finishing operations were both 
performed on one mill. This in itself definitely limited 
the production of the mill, in addition to presenting 
a roll problem with its resultant loss in production due 
to excessive roll changing as noted previously. 

In an effort to correct this situation of the early in- 
stallations, a rather makeshift arrangement was em- 
ployed which separated the roughing and finishing 
operations. Existing equipment was revamped and 
pressed into service for the roughing operation for 
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which it was not designed and engineered. While this 
arrangement helped the situation, it did not produce 
the ultimate from a tonnage standpoint, inasmuch as 
a double conversion operation still existed and, being 
such, limited the operation by virtue of the limited coil 
weight that could be produced. However, it pointed out 
one fact and gave a positive indication that if proper 
primary facilities were designed, the reversing hot strip 
mill operation could show a considerable increase in 
production. 


With this background and knowledge, several com- 
pletely new plants were designed and engineered with 
the specific purpose of making available the necessary 
strip breakdown from ingots to the four-high reversing 
hot strip mill, so that this mill could operate at its top 
capacity. With these new primary facilities, designed 
for speed and accuracy of operation, the single con- 
version operation on the reversing hot strip mill was 
made possible at the production rates as already stated. 

Shown in Figure 5 is one such installation arranged 
for the production of coiled strip product only. Here 
a fast operating two-high reversing slabbing-blooming 
mill is used in conjunction with the single-stand re- 
versing hot strip mill. 

Three sizes of ingots are used; namely 24 x 34 in., 
23 x 45 in., and 24 x 52 in., weighing 14.500 to 24,000 Ib. 
The slabbing-blooming mill in this installation reduces 
these ingots to a %% in. thick breakdown, the widest 
breakdown finishing 44 in. wide. 

It will be noted that the ingots are delivered from 
the soaking pits to the mill tables at a point close to 
the mill, which is approximately one-quarter of the 
length of the entire front table. With such an arrange- 
ment, definite economies were effected since the greater 
portion of the table can be of lighter design since it 
merely serves as a tail table. A retractable section of 
table is designed into the mill table to receive the 
table-type ingot buggy. 

This 40 in. slabbing-blooming mill is twin motor 
driven by two 3000-hp motors and has a delivery speed 
in excess of 1000 fpm, with the result that an ingot can 
be reduced to %%-in. thick breakdown in less than five 
minutes. 

The screwdown is of the high-speed type and is 
arranged for variable voltage control. While capable 
of high-speed operation for opening and closing the 
rolls required for horizontal edging, the regulating 
equipment is so designed that the mill screws can 
operate at creep speed to effect accurate roll setting, 
thus assuring accurate thickness of the final break- 
down being rolled for the reversing hot strip mill. By 
having this accurate control without sacrificing the 
high-speed operation of the screwdown required for 
slabbing operations, maximum production can be ob- 
tained. Furthermore, accurate control of acceleration 
and deceleration of the main mill motors, and the abil- 
ity to maintain these speeds at maximum rates at all 
times, are provided by the regulating control. 

An essential part of the operation is edging. This is 
accomplished in two ways: (1) by edging passes in the 
horizontal mi!l rolls, and (2) by a separate vertical 
edger. When this mill was first started, horizontal edg- 
ing was performed until the slab was 41% in. thick. All 
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Figure 6 — An 850-ton slabbing shear crops blooms up to 
12 x 12 in. and slabs up to 36 x 6 in. in stainless steel 
grades. 


subsequent edging was performed by the vertical edger. 
After being reduced to 4% in. thickness, the slab was 
cropped front and back on an 850-ton bloom and slab 
shear (Figure 6) designed to shear 12 x 12-in. blooms 
and slabs to 36 x 6 in. in stainless steel grades. 

The mill operators soon found that it was possible 
to horizontal edge the ingot down to a thickness of 
21% in. This was done without excessive time for ma- 
nipulation. Having developed this practice, the oper- 
ator did not crop the ingot until it had been reduced 
to this thickness. It was also found that it was not 
necessary to crop the front and back end of the %<-in. 
breakdown on the “flying shear” provided for this pur- 
pose. After shearing at 24% in. thickness, and being 
subsequently rolled to 5% in. thickness, it developed 
that the end was suitable for entry directly into the 
reversing hot strip mill. 

It should be noted that a slab transfer is provided 
following the bloom and slab shear. Thus the primary 


Figure 7 — This 48-in. wide, 4-high hot strip mill operates 
at speeds up to 2100 fpm. 
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facility is designed with the maximum flexibility, being 
able not only to efficiently supply the reversing hot 
strip mill with single conversion breakdowns but can 
produce blooms and slabs of commercial quality for 
subsequent rolling on other mills. This arrangement 
makes it possible to use the rolling facilities to their 
maximum capacity. It further permits the full syn- 
chronization of the roughing and finishing mills and 
provides that, in the event of a cobble or trouble on 
the finishing hot mill, the ingot, then being rolled on 
the slabbing-blooming mill, can be diverted into a com- 
mercial slab or bloom, 

It will be noted in Figure 5 that a future reheating 
furnace was engineered and designed as an integral 
part of the complete layout; the maximum productive 
capacity and flexibility of the installation can be ob- 
tained from both roughing and finishing mills. 

The breakdown, as finished on this slabbing-bloom- 
ing mill, has elongated to approximately 250 ft. This 
breakdown is delivered to the reversing hot strip mill 
at speeds between 800 and 900 fpm and from the initial 
heating of the ingot at temperatures between 1850 
and 1950 F. 

This 25 in, and 49 in. x 48 in., four-high hot strip mill 
(Figure 7) is powered by a 5000-hp motor and operates 





at speeds from 800 to 2100 fpm. Five passes are used 
to reduce the breakdown to sheet gages. This mill rolls 
product in thickness 0.058 to 0.375 in. and in widths 
from 20 to 44 in. It will roll strip 32 in. wide at No. 16 
gage, and can produce 44-in. wide strip at 1 in. thick- 
ness. Pinch roll units are employed for entering the 
strip into the roll stand. 

Shown in Figure 8 is another layout engineered and 
designed as a complete new installation throughout 
for the production of plate and pipe skelp in addition 
to a coiled strip product. Here again, with modern 
primary rolling equipment, the reversing hot strip mill 
is given the opportunity to perform at its maximum 
rate. A continuous flow of strip breakdown is made 
available to the reversing mill with single conversion 
for coiled product as well as skelp. 

Also in this layout a slab transfer is provided follow- 
ing the slabbing mill for the production of slabs as well 
as double conversion product. In this instance a full- 
length slab is transferred before being cut to length 
at the slab shear. A second transfer of narrower width 
follows the slab shear and is used to transfer the slabs 
to the slab yard. 

It will be noted that a slab reheating furnace is 
located ahead of the slabbing mill. With this arrange- 


Figure 8 — This plant was designed to produce plate and pipe skelp as well as coiled strip product. 
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ment it is possible not only to feed the reversing hot 
strip mill directly from the ingot by single conversion 
but, where practice dictates, slabs previously rolled 
on the slabbing mill can be reheated and rerolled to 
breakdowns on the same primary mill. 

In this layout, with the slab shear located in a sep- 
arate shearing line, it is necessary to provide an addi- 
tional crop shear in the mill line to shear the breakdown 
before it is fed to the reversing hot strip mill. A holding 
furnace is also provided ahead of the mill to accommo- 
date a strip breakdown where operations dictate. 

In addition to the regular hot mill upcoiler for 
handling the finished rolled product, this layout in- 
corporates a flying shear and piler to handle cut-to- 
length skelp. 

Again it can be seen from these mill layouts that 
with a complete new installation, it is possible to 
engineer and design the necessary features into the 
layout to provide maximum flexibility together with 
maximum production. 

Figure 4 shows another reversing hot strip mill ar- 
ranged for the production of coiled strip product only. 
This, too, is a four-high roll stand and is arranged 
to be driven by an existing 4000-hp motor with provi- 
sion made for the future installation of a 6000-hp 
motor. It uses 26-in. diam working rolls and 49-in. diam 
backing-up rolls with 66-in. roll bodies. 

This mill does not employ pinch roll units. The front 
and back mill tables are equipped with motor-operated 
adjustable side guards to guide the strip. Further, a 
quick-opening mechanism is designed into the guards 
and is so interlocked that when the entry side guards 
are closed the delivery side guards are opened and 
vice versa. The entire directing of the strip in this mill 
is accomplished only with side guards. 


Figure 9 — A runout table delivers strip to hot strip mill. 
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Figure 10 — Another typical coiler is here shown. 


Five passes are made through this mill to reduce the 
breakdown to strip of No. 17 gage (0.057 in.). This mill 
rolls up to No. 1 gage (0.280 in.) and can operate at a 
maximum speed of approximately 1400 fpm. 

A runout table delivers the strip to the hot strip 
coiler, which is common practice in modern installa- 
tions (Figures 9 and 10). 

It is not the purpose of this paper to discuss the 
historical background or to go into all the detail design 
features of the reversing hot strip mill, but to attempt 
to show that where limited tonnages are to be produced 
in carbon steels or specialty steels the reversing hot 
strip mill comes into its real role in the steel industry. 
The capital expenditure per ton of product for this 
type of installation of limited tonnage requirements 
is a factor which cannot be overlooked. 


PRESENTED BY 
CLAUDE W. KING, General Superintendent, Steel 
Division, Newport Steel Corp., Newport, Ky. 


CHARLES C. THOMAS, Engineer, Industrial 
Engineering Division, General Electric Co., Steel 
Mill Division, Schenectady, N. Y. 


MORRIS D. STONE, Manager Development, 
United Engineering and Foundry Co., Pitts- 
burgh, Pa. 





Claude W. King: In the smaller steel companies, and 
there are many of them, the reversing hot strip has its 
place. In the larger plants of course the capacity of 
the reversing strip mill would not come up to the pro 
duction standards necessary. 

Satisfactory gage and surface control can be accom 
plished, the major difference between the reversing 
and continuous mill lying in gage rundown. On the 
reversing mill the rundown will be from the center of 
the coil to both ends, rather than from end to end 
as on continuous mills. The ends of your coils being 
exposed while reversing and therefore slightly cooler 
and heavier. 

If you have a small steel company and you are look- 
ing for an economical way to successfully roll strip, the 
reversing mill will do it. 
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I would like to say further in discussing Mr. Lyle’s 
paper that proper engineering is very important. There 
are proven methods of doing the work, and they work 
successfully. Equipment for handling ingots to roll 
from ingot to strip must be designed to take the load. 

I cannot think of much that I can say further than 
that, except that I thoroughly substantiate what Mr. 
Lyle has said. 

C. C. Thomas: Mr. Lyle has presented an interesting 
and factual report on this novel type of hot strip mill, 
which appears to be finding a place in the steel industry 
after a long period of incubation. As he points out, 
it will never threaten the position now held by the 
continuous and semi-continuous mills, but for certain 
small producers—say 500,000 tons per year and less— 
it appears to have definite advantages over the bigger 
mills, and with the proper economic climate should 
continue to find wider use in the industry. 

The problem of synchronizing a reversing hot strip 
mill and its coilers should not be minimized. It may 
appear to be simpler in many respects to an operator 
than a continuous train primarily because it is not 
necessary to reset the speed relations for different 
schedules, but it is in part a tribute to the designer of 
the electrical equipment that it is possible to maintain 
proper synchronization during threading, acceleration, 
running and deceleration without excessive tension 
changes. 

Another very important consideration to be kept 
in mind on these mills is the selection of the edger 
on the breakdown mill if one is used. On one mill de- 
scribed by Mr. Lyle, 30,000-lb ingots, 60 in. wide and 





30 in. thick are rolled down to 50-in. wide, 1-in. strip 
plate. This mill uses an attached 2500-hp edger to edge 
in both directions. Obviously the edger on any mill is 
worthy of serious study, but on a mill such as this 
which covers such a wide range, it is doubly important 
and should not be passed over lightly. It is necessary 
first of all to select an edger motor which has the ability 
to keep up with the mill on fast reversals or the mill 
will of necessity be restricted in performance. Next 
it is necessary to properly synchronize the speeds under 
a wide range of draft conditions. On many edger in- 
stallations, this problem is not too critical because this 
range is small enough that a compromise draft adjust- 
ment is satisfactory. However, on this mill the draft 
varies from less than 10 per cent on the first pass to as 
high as 50 per cent on some of the later passes, and a 
more realistic speed relation must be established on 
every pass if the equipment is to perform properly. 
It is generally not reasonable to expect the operator 
to manually readjust this speed relation therefore some 
automatic means should be provided. 

It is mainly this wide range of conditions which 
causes most of the problems on the reversing hot strip 
mill—both mechanical and electrical. For instance, the 
screwdowns must be fast for the large openings but 
still quite accurate for the smaller ones. However, if 
these requirements are kept in mind and _ properly 
considered they can all be met. 

Morris D. Stone: I would like to mention, to illus- 
trate the trend that there are several large units being 
installed in Europe, one in Luxembourg, one in France, 
and one in England at this time. 
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PROGRAM 
AISE SPRING CONFERENCE 


AUSPICES OF ROLLING MILL COMMITTEE 


LORD BALTIMORE HOTEL 


BALTIMORE, MD. 


APRIL 30, MAY 1, 2, 1956 


MONDAY, APRIL 30, 1956 


8:30 am — Registration — 
Second Floor Foyer, Lord Baltimore Hotel 


9:00 am — Rolling Mill Session — 
Calvert Room 


Chairmen: C. S. Lambert, Superintendent Merchant Mill, Campbell Works, 
Youngstown Sheet & Tube Co., Youngstown, Ohio. 


R. P. Schuler, Superintendent, Cold Strip Department, Inland 
Steel Co., Indiana Harbor Works, East Chicago, Ind. 


“The New 10-in. Bar Mill, Jones & Laughlin Steel Corp.,” 
by H. |. Smith, Assistant Superintendent Rolling Mills, Jones & Laughlin 
Steel Corp., Pittsburgh, Pa. 


“New Rod Mill at Johnstown,” by J. C. Seibert, Superintendent, 
Rod and Wire Dept., Bethlehem Steel Co., Johnstown, Pa. 


“New Flexible High Speed Bar Mill at Phoenix," by Hugh H. 
Campbell, Manager of Manufacturing, Steel Div., Phoenix Manufac- 
turing Co., Joliet, Ill. 


9:00 am — Electrical Session — 
Caswell Room 


Chairmen: D. C. McCrady, Superintendent Electrical Department, Steel 
Co. of Canada, Ltd., Hamilton, Ontario, Canada. 


R. T. Winterringer, Assistant Superintendent, Electrical Depart- 
ment, Republic Steel Corp., Chicago, Ill. 


“Product Quality — Keynote of Drive Systems Engineering,” 
by E. H. Browning, Manager, and L. F. Stringer, Steel Mill Engineer, 
Metal Working Section, Industry Engineering Dept., Westinghouse 
Electric Corp., East Pittsburgh, Pa. 
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“Application of Preset Screwdown on Reversing Rougher at 
Granite City Steel," by A. W. Schlechte, Chief Electrical Engineer 
Granite City Steel Co., Granite City, Ill., and C. Allan Schurr, Control 
System Engineer, The Electric Controller and Manufacturing Co., 
Cleveland, Ohio. 


“Power Requirements and Selection of Electric Equipment for 
Reversing Cold Strip Mills,” by J. E. Peebles, Steel Mill Engineer 
Systems Application Engineering Section, General Electric Co., 
Schenectady, N. Y. 


2:00 pm — Rolling Mill Session — 
Calvert Room 


Chairmen: A. M. Cameron, Superintendent Blooming and Bar Mill’, Atlas 
Steels, Ltd., Welland, Ontario, Canada. 


James N. Imel, Superintendent Sheet and Strip Departments, 
Jones & Laughlin Steel Corp., Pittsburgh, Po. 


“Sound Steel Without Hot Tops,” by George A. Dornin, Jr., Con- 
sulting Engineer, Warren, Ohio. 


“Wide Flange Beam Rolling at Inland Steel Co.,"" by W. E. 
Dittrich, Superintendent, Flant No. 2 Mills, Inland Steel Co., East 
Chicago, Ill. 


“The Forming of Flanged and Dished Heads," by Harry S. Beers, 
Superintendent Flanging Dept., Wickwire Spencer Steel Div., The 
Colorado Fuel and Iron Corp., Claymont, Del. 


2:00 pm — Mechanical Session — 
Caswell Room 


Chairmen: C. W. Bruce, Chief Engineer, Republic Steel Corp., Chicago, 
il. 


H. R. Knust, Assistant to the General Manager, Bethlehem 
Steel Co., Sparrows Point, Md. 


“The Application of Sintered Oxide Cutting Tools,” by Louis M. 
DeMarco, Sales Engineer, Stupakoff Div., Carborundum Co., La- 
trobe, Po. 
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“Rolling Mill Spindle Maintenance,at Gary Steel Works,” by 
Russell H. Davis, Maintenance Metallurgist and |. D. Pottorf, General 
Supervisor Maintenance Development, United States Steel Corp., 
Gary, Ind. 


“Development of the Multi-Row Cylindrical Roller Bearing 
Roll Neck Mounting," by E. C. Denne, Jr., Manager, Rolling Mill 
Div., SKF Industries, Philadelphia, Pa. 


TUESDAY, MAY 1, 1956 


9:00 am — Rolling Mill Session — 
Calvert Room 


Chairmen: F. C. Kredel, Chairman Bar Mill Committee, Republic Steel 
Corp., Cleveland, Ohio. 


R. C. Schaefer, Superintendent, Hot Strip Mill, Wheeling Steel 
Corp., Steubenville, Ohio. 


“Power Requirements of Rolling Mills," by James H. Taylor, Chief 
Electrical Engineer, United Engineering and Foundry Co., Pittsburgh, 
Pa. 


“Current Developments in Spindle Couplings,” by Wayne 
Belden, President, Ajax Flexible Coupling Co., Inc., Westfield, N. Y. 


“Cause and Prevention of Hot Strip Work Roll Banding,” by 
Charles E. Peterson, Chief Metallurgist, Mackintosh-Hemphill Div., 
E. W. Bliss Co., Pittsburgh, Pa. 


9:00 am — Combustion Session — 
Founders Room 


Chairmen: F. Bruce Bevelheimer, Power and Fuel Engineer, Ford Motor 
Co., Steel Division — Rouge Plant, Dearborn, Mich. 


G. H. Krapf, Division Superintendent — Power Production, 
United States Steel Corp., South Works, Chicago, Ill. 


“Stone Pit Lining Experience at Ford,” by William J. Scharfenaker, 
Masonry Superintendent, Steel Div., Ford Motor Co., Dearborn, Mich. 


“Cascade Temperature Control System on a Billet Heating 
Furnace,” by Jack M. Hess, Assistant Fuel Engineer, Johnstown 
Plant, Bethlehem Steel Co., Johnstown, Pa. 


“Advantages of the Five-Zone Furnace in Current Mill Prac- 
tice,"”” by J. E. Hovis, Sales Engineer, Industrial Furnace Div., The 
Gas Machinery Co., Cleveland, Ohio. 





2:00 pm — Off-the-Record Rolling Mill Panel 
Discussion — Calvert Room 


Moderators: Don C. Horsman, Assistant General Superintendent, Conti- 
nental Steel Corp., Kokomo, Ind. 


Louis Moses, Mill Engineer, Bethlehem Steel Co., Bethlehem, 
Pa. 


The following topics will be covered in this panel discussion (1) breakage 
of work rolls on hot strip mills; (2) roll cooling; (3) roll crowning; (4) 
mill guides; (5) cast steel work rolls in hot strip finishing stands; and 
(6) billet preparation. 


Discussion by: Dr. Charles F. Peck, Associate Professor, Department of 
Civil Engineering, Carnegie Institute of Technology, Pittsburgh, Pa.; 
Howard S. Orr, Project Development Engineer, Rolling Mills, United 
States Steel Corp., Pittsburgh, Pa.; R. C. Schaefer, Superintendent, 
Hot Strip Mill, Wheeling Steel Corp., Steubenville, Ohio; Louis Moses, 
Mill Engineer, Bethlehem Steel Co., Bethlehem, Pa.; Dr. F. H. Allison, 
Jr., Vice President — Roll Metallurgical Research, Rolls Div., Blaw- 
Knox Co., Pittsburgh, Pa., and Don C. Horsman, Assistant General 
Superintendent, Continental Steel Corp., Kokomo, Ind. 


7:00 pm — Informal Stag Dinner — 
Calvert Room 


Speaker: Stewart J. Cort, Vice President, Bethlehem Steel Co., Bethlehem, 
Pa, 


WEDNESDAY, MAY 2, 1956 


8:30 am — Inspection Trip 


Bethlehem Steel Co., Sparrows Point, Md. Buses will leave from Lord 
Baltimore Hotel. 








HOTEL RESERVATIONS 


For hotel reservations, write directly to the Lord 
Baltimore Hotel giving time of arrival, type of 
accommodations desired and period of stay. Res- 
ervations should also state that they are for the 
1956 AISE Spring Conference. 








CONFERENCE CHAIRMEN 


i 


D. C. McCRADY 





C. S. LAMBERT R. P. SCHULER 


C. W. BRUCE H. R. KNUST F. C. KREDEL 
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Abstracts of Technical Papers 


to be presented at technical sessions of 


AISE ANNUAL SPRING CONFERENCE 


LORD BALTIMORE HOTEL 
BALTIMORE, MD. 


APRIL 30, MAY 1, 2, 1956 


“THE NEW 10-IN. BAR MILL, 
JONES & LAUGHLIN STEEL CORP.” 


by H. |. Smith, Assistant Superintendent, Rolling Mills, Jones 
& Laughlin Steel Corp., Pittsburgh, Pa. 


AJONES & Laughlin Steel 
Corp., at Pittsburgh Works, 
Pittsburgh Pa., put into opera- 
tion January 26, 1953, a new 
modern high speed continuous 
bar mill. This new mill replaced 
three old bar mills that had been 
in operation since 1900, 1909 and 
1916 respectively. 

The mill produces a large va- 
riety of rounds, squares, hexa- 
gon and flats; a limited range of 
equal leg angles and some special sections, all rolled 
from billets 2 x 2 in, 24% x 21% in. and 3 x 3 in, x 24 ft.- 
(0) in. to 30 ft-0 in. in length. 

The furnace, an end charged, two zone suspended 
roof type, has an effective hearth length of 60 ft and 
is fired with by product gas and/or tar to a hearth tem- 
perature of approximately 2200 to 2300 F. 

The roughing train consists of eight stands of 15 and 
16 in. pitch diam driven in pairs. The intermediate 
train consists of four stands of 13-in. pitch diam driven 
singly. The finishing mill consists of two horizontal 
stands of 1014-in. pitch diam and two vertical stands 
of 111%4,-in. pitch diam. All stands in the roughing, 
intermediate and finishing trains, with the exception 
of the two verticals are mounted on sliding bases to 
accommodate pass lines. Vertical stands are elevated or 
lowered by means of electrically driven screw to de- 
sired pass line. 


H. 1. SMITH 


Coiling is accomplished on three pouring reels syn- 
chronized to finishing stand speed from which coils are 
conveyed to a hook conveyor 1600 ft long of which 
1000 ft is holding coil, the remaining 600 ft in return. 

Straight bars are delivered onto a double flat cooling 
bed, through a switch, located approximately 67 ft 
from the finishing stand. This switch, novel in idea, 
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was the culmination of a thought born in the mind of 
the roller on mill and who was the recipient of one of 
the largest awards in industry and paid under the cor- 
poration suggestion system. 


“NEW ROD MILL AT JOHNSTOWN” 


by J. C. Seibert, Superintendent, Rod & Wire Division, 
Bethlehem Steel Co., Johnstown, Pa. 


A THE new Johnstown rod mill, 
which began operations on De- 
cember 13, 1955, is a new modern 
high-speed three-strand mill de- 
signed for rolling rods in sizes 
from 745 to %4 in. diam. 

The mill consists of 23 stands 
which are driven by 11 separate 
700-volt, d-c variable-speed 
shunt-wound motors with a com- 
bined rating of 7450 hp. The 
smallest rod (7%» in. round) can 
be rolled at 5000 fpm; the largest rod (34 in. round) can 
be rolled at two strand rated speed of 1013 fpm. 

The new rod mill includes such features as precision 
ground gears, closed top roll bearings, roller end thrust 
bearings, hydraulically balanced top rolls, flat-faced 
roll wabblers and gear-type spindles. Auxiliary equip- 
ment includes separate, automatic lubrication and hy- 
draulic systems. A mechanically operated shuffle bed 
is used for charging billets. 

Two sizes of billets are used: 24% x 2% in. and 344 x 
31 in. which produce coil weights of 600 and 1000 Ib, 
respectively, the larger billet size being rolled in rod 
sizes from 4, to *4 in. diam. 

The billet heating furnace is designed for heating 
capacity of 90 tons per hour. Combustion air is pre- 
heated by means of metallic recuperators and natural 
gas is used as fuel. 

The mill consists of nine roughing stands, six inter- 
mediate stands (two of which have 180 degree loops), 
and eight finishing stands. 

Six laying and four pouring reels are provided. A fea- 





J. C. SEIBERT 
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ture of both is the application of cooling air in enclosed 
reel tubs during and after the coiling operation. 

Construction and installation of the Johnstown mill 
presented some unusual problems in that the new mill 
occupies the same site and buildings as the old belt- 
driven mill which it replaced. Excavation for founda- 
tions and erection had to proceed simultaneously with 
operation of the old mill until the last possible moment 
in order to provide rods to the wire mill. Excavation 
and erection covered a period of nine months, in which 
rod rolling operations were maintained 89 per cent of 
the time, 

Rod rolled at Johnstown represents a wide variety 
of grades and end uses, including commodities such as 
cold heading, electroplating, flat rolling, rope wire, 
spring wire and fine wire. These and other end uses call 
for the closest possible control of rod section, surface 
quality and other metallurgical requirements which 
can be affected by mill design and rolling practice. 


“NEW FLEXIBLE HIGH SPEED BAR MILL 
AT PHOENIX” 


by Hugh H. Campbell, Manager of Manufacturing, Steel 
Division, Phoenix Manufacturing Co., Joliet, Ill. 


A THE paper discusses the in- 
stallation and operation of the 
12-in. merchant bar mill Phoenix 
Manufacturing Co. of Joliet, Ill. 
For many years Phoenix has 
manufactured horseshoes on 
hand rolling equipment using die 
or special shape rolling methods. 
The installation of this modern 
bar mill was a logical step in the 
company’s expansion program. 
The layout and design of the mill 
was geared to rolling a wide range of standard and 
special shapes at relatively high speeds and with a 
minimum of change over time. 

The mill was designed to utilize as many of the exist- 
ing facilities as possible and with an eye to the installa- 
tion of future roll stands. 

The wide range of finished products, relatively high 
finishing speeds, and flexibility are the keynotes of this 
new bar mill which rolled the first bar experimentally 
in September of 1954. 


HUGH H. CAMPBELL 


“APPLICATION OF PRESET SCREWDOWN 
ON REVERSING ROUGHER AT 
GRANITE CITY STEEL” 


by A. W. Schlechte, Chief Electrical Engineer, Granite City 
Steel Co., Granite City, Ill., and C. Allan Schurr, Control 
System Engineer, The Electric Controller and Manufacturing 
Co., Cleveland, Ohio. 


A GRANITE City Steel Co.’s 90-in, hot strip mill, 
built in 1936, used an existing 3-high plate mill as a 
roughing mill to break down slabs for the finishing 
stands. The 3-high mill was the bottle neck when higher 
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capacity was required to match 
proposed increased capacity of 
additional open hearth furnaces. 

A reversing rougher with ample 
power appeared to be the logical 
method of obtaining the required 
extra capacity. Automatic opera- 
tion of the screws was considered 
essential for greater accuracy. 

The position control provides 
for integrated automatic control 
of the horizontal rolls, the ver- 
tical edger rolls, and the front 
and back side guides. An addi- 
tional signal is supplied from the 
positioning equipment which sets 
the edger roll drive speed in con- 
formance with the draft on the 
odd passes. 

A rolling schedule of up to 15 
passes is set up on one of two 
slider-type schedule panels. The 
horizontal roll positions may be 
set in increments of 0.025 in. over 
a range of 0 to 9.975 in. The vertical edger roll separa- 
tion may be set in increments of ' in. over a range of 
22 in. to 93% in. The side guides move in and out a dis- 
tance of approximately 2 in. each, within adjustable 
set limits. 

W1 ‘le rolling on one schedule, another schedule may 
be set up on the other panel. Changing from one sched- 
ule to the other is accomplished by a transfer switch. 

Automatic operation for all positioning movements 
is initiated by one push button, thereby greatly reliev- 
ing the burden on the operator. This “operate” button 
is depressed as the steel leaves the horizontal rolls for 
each pass. 


A. W. SCHLECHTE 


C. ALLAN SCHURR 


“PRODUCT QUALITY — KEYNOTE OF 
DRIVE SYSTEMS ENGINEERING” 


by E. H. Browning, Manager, and L. F. Stringer, Steel Mill 
Engineer, Metal Working Section, Industry Engineering De- 
partment, Westinghouse Electric Corp., East Pittsburgh, Pa. 


A SUPERIMPOSED upon the 
insistent demands placed on the 
steel industry for greater volume 
production than ever before at- 
tained, there is the added re- 
quirement of the users of steel for 
products meeting higher quality 
standards. Along with the hercu- 
lean efforts being made to satisfy 
the voracious appetite for steel, 
the industry is including in its ex- 
pansion and modernization plan- 
ning objectives pointed towards advancing quality 
characteristics beyond levels achieved in the past. 
Thus, since the steel industry is placing special empha- 
sis on the keynote “product quality,” it is necessary 
that special emphasis be given to investigating the 


E. H. BROWNING 
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many processes used by the in- 
dustry. This is necessary so that 
all variables of a particular proc- 
ess can be recognized and their 
effects on the product quality 
controlled to yield the results de- 
sired. 

New techniques of advanced 
automatic control presently are 
coming into use in the steel in- 
dustry to effect quality improve- 
ments, and in the future they 
will be the rule rather than the exception. Daily, qual- 
ity monitoring systems employing analog and digital 
computing methods, logic elements, unique feedback 
circuitry, and newly developed sensing and sampling 
equipment are being designed, tested, and used to 
control the accepted electrical drive arrangements 
common to modern rolling mills and processing lines. 
Although many of these new forms of systems have 
their beginnings in a laboratory or on a simulating 
computer, the design objective most stressed is that 
they be suitable for the rigors of industrial usage. The 
availability of static, highly reliable components such 
as magnetic amplifiers, transistors and other semi-con- 
ducting devices has done much to permit the accom- 
plishment of this objective. 

In all phases of steel production, from the blast fur- 
nace through the hot and cold rolling operations, and 
through the finishing processing operations, ways and 
means are being investigated to make the interim and 
final products better. Although some systems devel- 
oped and put to use are undeniably more complex 
than those employed earlier, the gains realized in the 
strengthening of competitive position certainly war- 
rant their use. 
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The paper will describe some example processes in 
which advanced methods of control are employed to 
effect—along with an increase in production—marked 
improvements in the quality characteristics of the item 
produced. 


“POWER REQUIREMENTS AND SELECTION 
OF ELECTRIC EQUIPMENT FOR REVERS- 
ING COLD STRIP MILLS” 


by J. E. Peebles, Steel Mill Engineer, Systems Application 


Engineering Section, General Electric Co., Schenectady, 
N. Y. 


A REVERSING cold strip mills 
are extremely versatile in their 
ability to roll a wide variety of 
metals and cross sections with 
relatively minor set-up problems. 
Operators of these mills range 
from the smallest to the largest 
producers of cold rolled strip. 
Their technical backgrounds 
may include a limited or wide 
range of electrical engineering ex- 
perience. This paper is intended 
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to assist these operators with their widely varying tech- 
nical backgrounds in the selection of electrical equip- 
ment for reversing cold strip mills. 

Selection of mill and reel horsepowers is emphasized 
with sample calculations. Ratings of a group of existing 
mills is included for each comparison once horsepowers 
are selected. The complete motor ratings are discussed 
including speed ranges and methods of providing ac- 
celerating torques, Motor-generator set ratings are 
selected. 

Various types of control systems are discussed and 
simplified circuits shown. There is a review of limita- 
tions to the range of tension control possible with some 
suggestions made as to how this range can be extended. 
Finally a brief discussion of physical layouts of op- 
erator’s controls and station equipment is included. 

A review of the fundamentals covered should help 
any operator to select the correct ratings of electrical 
equipment for a particular mill. 


“SOUND STEEL WITHOUT HOT TOPS” 


by George A. Dornin, Jr., Consulting Engineer, Warren, 
Ohio. 


A THE process, in production 
at the Green River Steel Corp. 
plant at Owensboro, Ky., since 
January 1954, is a new method 
of making fully-deoxidized steel 
without hot-tops. 

The procedure is as follows: 

1. Fully-deoxidized electric 
furnace steel is poured into 
big-end-up molds of very 
heavy taper (9 in.). Ingots 
are 28 in. in diam and weigh 
about 8,000 Ib. 

2. The tops are immediately covered with cork in- 
sulation. At solidification, the pipe cavity is about 
6 in. deep and beneath this is a segregation zone, 
conical in shape, about 6 in. deep and 6 in. in diam. 

3. The ingots are then charged into soaking pits 
where they are heated exactly as they would be 
for forging or rolling. 

4. The basic aim of processing is to isolate the segre- 

gate zone so that it can be cropped with a mini- 

mum loss of good steel. This is accomplished under 
two hydraulic presses. 

5. The heated ingot is placed (vertically) in a cast 
iron holding die (shaped like an inverted bell) 
mounted on the bottom platen of a 2500-ton press. 
It then moves to the center axis of the press and 
a hollow, tapered punch is driven into the top 
of the ingot a little past the bottom of the segre- 
gate. This separates the central core (containing 
the segregate) from the good steel surrounding it. 

6. This surrounding metal is then driven downward, 

past the bottom of the segregate. Two doughnut- 
shaped dies are successively used to perform this 
upsetting operation. 

. The upset ingot, shaped somewhat like an invert- 

ed pear (39 in. in diam), is then conveyed to a 
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1500-ton forging press where it is forged to 16-in. 

square by about 9 ft long. Two turret-head, track- 

type manipulators are used to position the ingot 
during this operation. 

8. The forging is then moved to a scarfing dock, 
where a scarfing torch skins the entire surface and 
removes any tears that may have developed dur- 
ing forging. 

9. The forging (at 1800 F) is then recharged into the 
soaking pit, reheated and rolled on a 2-high bloom- 
er, a 3-high intermediate stand and a 2-high fin- 
ishing stand. Ends are cropped after rolling. 

Basic aim of the process is to reduce costs by: 

1. Eliminating the hot-top. 

2. Increasing yield. 

3. Reducing rolling cost. 
+. Use of single conversion. 

Results over a two-year period indicate the following 
comparison with prior hot-top practice: 

1. The hot-top has been eliminated. 

2. Ingot-to-shipped product yield has averaged 13 

per cent higher. 

3. Rolled and shipped tonnage has increased by 

about 40 per cent. 

4. Single conversion has been used on all grades. 

In addition to these there has been an improvement 
in quality (sounder, denser and cleaner) probably more 
important in the long run than all other factors com- 
bined. 

For example, Green River is consistently meeting 
some of the toughest specifications ever written for 
aircraft steels, such as that for landing gears for jet air- 
craft which calls for a transverse tensile of 260,000 to 
280,000 psi with a reduction in area of 13 per cent. They 
are furnishing this in sections up to 14-in. square. 


“WIDE FLANGE BEAM ROLLING AT 
INLAND STEEL CO.” 


by W. E. Dittrich, Superintendent, Plant No. 2 Mills, Inland 
Steel Co., East Chicago, Ill. 


A A means for rolling wide flange 
beams on a structural mill, modi- 
fied by placing supplementary 
mills in the existing system, is 
described in this paper. A 44-in. 
universal mill and a 34-in. edg- 
ing mill, together with a 40-in. 
universal finishing mill are in- 
stalled to accomplish beam roll- 
ing. Paper also gives an outline 
of product flow and the mechani- 
cal and electrical features of the 
principal equipment discussed. The manner of con- 
verting the existing 28-in. structural mill for beam roll- 
ing and back for structural rolling is outlined. The 
range of products and flexibility of operation are dis- 
cussed. 

Rolling methods and pass schedules are described, 
and pass profiles and arrangement of passes in the 
various mills are illustrated for a typical section. The 
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method of universal mill rolling is covered and illus- 
trated. The manner of operating the main mill rolls, 
screwdown system, and table rolls is also given. Screw 
settings are accomplished by automatic preset control. 
General arrangement drawings and photographs illus- 
trate the various mill features. 

The rolling of wide flange beams entailed major ex- 
tensions and revisions to buildings and the relocation 
of much auxiliary equipment such as saws, cambering 
machines, stamping devices, etc. These various revi- 
sions are outlined. 

A heavy roller straightener and gag press, provided 
for cold straightening of heavier beams, are described. 
A new cold finishing area was provided. 

The Inland beam mill has been operating since Oc- 
tober, 1955, and gratifying section quality and rolling 
rates are being obtained. 


“THE FORMING OF FLANGED AND 
DISHED HEADS” 


by Harry S. Beers, Superintendent Flanging Dept., Wick- 
wire Spencer Steel Div., The Colorado Fuel and Iron Corp., 
Claymont, Del. 


A THIS paper discusses the pro- 
duction of flanged and dished 
heads by spinning on special ma- 
chines to produce a product in 
thicknesses from *4¢ in. to 6 in. 
or more. Heads which are pro- 
duced over every conceivable 
shape. Closer tolerances on con- 
tour are much oftener called for 
now than in previous years and 
require exacting care in the pro- 
duction operation. 

Three flanging machines are used which cover the 
thickness capacity range previously mentioned and 
flanges from 9 in. to 19 ft-0 in. in diam. Extreme flexi- 
bility is a feature of the machines and dies are not a 
problem as in pressing. 

Many different types of metals are flanged on the 
machines such as stainless, nickel, copper, aluminum 
and its alloys, and clad steels of all types. Heating tem- 
peratures will vary with the metal being used, nor- 
mally being 1800 F for carbon steel. 

Larger heads than those mentioned can be made 
from two-piece welded circles, the one problem being 
flush grinding of the welded area. 


HARRY S. BEERS 


“THE APPLICATION OF SINTERED OXIDE 
CUTTING TOOLS” 


by Louis M. DeMarco, Sales Engineer, Stupakoff Division of 
The Carborundum Co., Latrobe, Pa. 


A THE extreme hardness and high strength obtainable 
in some light-metal oxides early led to their considera- 
tion for applications requiring wear-resistance, smooth 
surfaces and precise manufacturing tolerances. 
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The success of these oxides in their initial applica- 
tions soon led to an investigation of the possibility of 
their use in machining highly-abrasive materials, and 
the development of tools made thereof. As greater 
toughness was incorporated into the experimental tools, 
it became feasible to cut not only non-metal, but also 
cast iron, carbon steels and alloy steels. 


Our company, long a leader in the manufacture of 
technical ceramics, has spent years in the development 
of high-strength oxides. A research and development 
program involving practical field testing has resulted 
in the new commercial product. This is a sintered alu- 
minum oxide, hard, tough, with wear resistance, now 
available in a variety of both standard and special sizes 
and shapes of cutting tools. 

Although it is possible to operate at lower speeds 
under certain conditions of vibration, the economic 
value of the oxide material is best obtained at speeds 
of from two to ten times that previously employed. 

The first applications of aluminum oxide to cutting 
tools were made with the thought of possibly replac- 
ing certain strategic materials such as tungsten and 
cobalt. However, this new material has such inherent 
and potential qualities of its own, that it is an impor- 
tant tool material in its own right, and will add to and 
complement the list of cutting materials rather than 
just becoming a substitute. 


“ROLLING MILL SPINDLE MAINTENANCE® 
AT GARY STEEL WORKS” 


by Russell H. Davis, Maintenance Metallurgist and |. D. 
Pottorf, General Supervisor Maintenance Development, 
United States Steel Corp., Gary, Ind. 


A IN this paper the authors dis- 
cuss rolling mill spindle mainte- 
nance at Gary Steel Works of 
United States Steel Corp. It de- 
scribes briefly the two general 
types of spindles used on the pri- 
mary and finishing mills together 
with the advantages and disad- 
vantages of each type. 

The methods used in the man- 
ufacture and heat treatment of 
both types of spindles are also 
discussed. 
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A description is given of the predominant types of 
spindle failures encountered and their causes. Photo- 
graphs representing each type of failure are shown. 

Repair methods used in salv- 
aging broken and worn spindle 
ends are discussed. 

The paper concludes with a 
discussion of preventive mainte- 
nance measures, such as: elimi- 
nating stress concentrations; pro- 
viding a weak link that is easily 
replaced; reducing amount of 
dirt and abrasives entering the 
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coupled ends; providing lubrication to reduce wear 
and replacing worn slippers. 


“DEVELOPMENT OF MULTI-ROW CYLIN- 
DRICAL ROLLER BEARING ROLL NECK 
MOUNTING” 


by E. C. Denne, Jr., Manager, Rolling Mill Div., SKF Indus- 
tries, Philadelphia, Pa. 


A ACCORDING to the records, 
the first attempts to apply anti- 
friction roller bearings to roll 
necks were made in Germany in 
1919. The cylindrical bearings 
used were not completely satis- 
factory, due in large part to met- 
allurgical problems. In retro- 
spect, the metallurgist must be 
given great credit for improving 
bearing steels to make anti-fric- 
tion roll neck bearings possible. 

By 1930, all three of the basic roller bearing types 
(tapered, spherical, cylindrical) had been applied to 
roll necks. Over the years, refinements were made, but 
the basic mountings remained unchanged. 

Shortly after World War IT, an intensive study was 
made by the writer’s company to determine what con- 
stituted an ideal roll neck bearing mounting. To in- 
clude the more desirable characteristics into a bearing 
to be used specifically for roll neck applications, a four- 
row cylindrical was selected over other types because 
it permitted: 
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1. Most capacity in a given space—capacity com- 
pletely available for high radial loads. 

2. Longer trouble free performance at higher speeds 
to meet modern mill requirements. 

3. Most precise manufacturing methods resulting in 
closer gage control of rolled product. 

4. Choice of thrust bearings to perform an exact 
function for every type of rolling operation. 

5. Easier inspection procedures. 

6. Grease or oil lubrication at higher speeds because 
of inherent lowest frictional characteristics of all 
roller bearing types. 

7. Incorporation of an interference roll neck fit 
which could be easily made and released using 
the hydraulic techniques developed by the writ- 
er’s company. 

In 1947, the first multiple-row (now known as “multi- 
row’) cylindrical was applied to a high speed rod mill. 
Actual operating performance substantiated theoreti- 
cal design considerations, giving added confidence to 
put “multi-rows” on larger mills rolling flat stock. To- 
day, a notable number of mills with back-up roll di- 
ameters ranging to 54 in. have been satisfactorily 
equipped. Many of these were changeovers from plain 
or anti-friction bearing types to the “multi-row.” Allied 
equipment such as rail straighteners and tube piercers 
have successfully utilized the high load capacity in 
conjunction with the small section height of this design. 
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The performance of the “multi-row” has now been 
proved most satisfactory with the hundreds of bear- 
ings in active service on all types of mills. In spite of 
this good record, work has continued in an effort to 
further improve the overall effectiveness of the “multi- 
row” mounting in anticipation of tomorrow’s require- 
ments 


“CURRENT DEVELOPMENTS IN SPINDLE 
COUPLINGS” 


by Wayne Belden, President, Ajax Flexible Coupling Co., 
Inc., Westfield, N. Y. 


A THIS paper, after a short in- 
troduction, discusses problems 
arising from variety of roll ends, 
lack of essential information 
heretofore not needed, and other 
problems stemming from the dif- 
ferences between couplings and 
previously used joints. It also 
discusses design of coupling boxes 
to facilitate roll changing—both 
horizontal and vertical and cov- 
ers design of lubricant retaining 
seals or boots. Other topics covered include such out- 
side factors, as spindle carriers, that affect couplings 
more than other joints. 


WAYNE BELDEN 


“POWER REQUIREMENTS OF ROLLING 
MILLS” 


by James H. Taylor, Chief Electrical Engineer, United Engi- 
neering and Foundry Co., Pittsburgh, Pa. 


A THIS paper presents power 
curves rolling various types of 
metals on hot and cold strip roll- 
ing mills, rod mills and beam 
mi'ls. Most of these curves were 
obtained from actual power tests 
some years ago, but since then 
an occasional test run has indi- 
cated that they are still quite ap- 
plicable in the determination of 
motor capacities. The paper also 
presents charts showing motor 
capacities per unit of width and speed based on a num- 
ber of existing mills and discusses the methods gen- 
erally used in selecting the capacity and speed range 
of the driving motor or motors. The final selection of 
the motor size is in most cases not obtained by a very 
technical approach. Factors other than the results of 
power calculations, quite often determine the selec- 
tion, not least of which is a comparison of motor ca- 
pacities on existing mills. 

The tendency today is to provide in the electrical 
and mechanical equipment greater and greater speeds 
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for cold strip mill rolling, while hot strip mill rolling 
has in general stayed more or less at its speed of many 
years ago. Although both have increased in connected 
motor capacities over the years, the reasons for this 
increase are different in the hot and cold mills. The 
increase in speeds of the cold mills is the main factor 
in the larger mill stand motor capacities of the present 
day, while in the hot mills the increase in slab size is 
the predominant factor. In order to roll larger slabs, 
some of the older hot strip mills are being altered by 
installation of larger motors and drives, principally on 
the roughing stands. Unfortunately, the existing stand 
spacing sometimes limit the maximum slab size that 
can be rolled. 

Temper mill operation and power requirements vary 
considerably, and it is rather difficult to determine the 
correct motor capacity based on a power curve used 
for cold reduction mills. Actually the intended method 
of operation of the temper mill by the user plays a very 
important part in the selection of motor capacities. 
Unless the operation is definitely known, the motor 
selection can be somewhat in error. 


“CAUSE AND PREVENTION OF HOT STRIP 
WORK ROLL BANDING” 


by Charles E. Peterson, Chief Metallurgist, Mackintosh- 
Hemphill Div., E. W. Bliss Co., Pittsburgh, Pa. 


A“ BANDING?” in the work rolls 
of the intermediate stands of hot 
strip mills has, in the last several 
years, become an _ increasingly 
severe problem. This is due pri- 
marily to increased production 
rates, with correspondingly high- 
er work roll operating tempera- 
tures. Low alloy grain iron rolls 
are most susceptible to this de- 
fect, since the grain structure is 
relatively graphitic, providing a 
surface which is ideal for the adherence of scale. Inade- 
quate water application tremendously accentuates the 
problem, since the rolls run hotter, and larger amounts 
of scale are formed on the roll. High alloy iron rolls are 
harder, more wear resistant, and possess a less grap- 
hitic structure than do low alloy grain iron rolls. These 
close knit, dense structure, high alloy grain iron rolls 
provide a very satisfactory, low cost answer to the 
banding problem in those mills where water application 
and scale removal equipment is of good design and in 
good working order. 


CHARLES E. PETERSON 


In many mills, application of water is not correctly 
designed, and in other mills water resources are poor. 
Under such conditions, a good temporary remedy for 
the banding problem is the use of heat treated alloy 
steel rolls. These rolls possess a very tight grain struc- 
ture with no microscopic porosity to facilitate the ad- 
herence of scale. In addition, the larger amount of ther- 
mal expansion and contraction of a steel roll assists in 
removing adhered scale. These steel rolls unfortunately, 
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are appreciably more expensive than high alloy grain 
iron rolls, and generally yield no more or only slightly 
more tonnage than do the iron rolls. Thus, elimination 
of banding becomes a cost problem, in which the cost 
of improved roll cooling must be balanced against the 
high cost of alloy steel rolls. 


“STONE PIT LINING EXPERIENCE AT 
FORD” 


by William J. Scharfenaker, Masonry Superintendent, Steel 
Div., Ford Motor Co., Dearborn, Mich. 


AA brief history of the silica 
sandstone giving its geological 
occurrence and a history of its 
use as a soaking pit lining mate- 
rial is presented. The physical 
properties of silica sandstone are 
covered showing why this mate- 
rial is adaptable for use in soak- 
ing pit linings. Advantages and 
disadvantages are discussed. 

A description of Ford Motor 
Co.’s Steel Division soaking pits 
are made showing the installation dates and a summary 
of repairs experienced to date. 

The type of masonry construction and the type of 
refractory material used in the original construction 
are described and the occurrence and masonry con- 
struction changes for hot repairs are shown. A statis- 
tical study correlates pit hot repairs to ultimate pit 
masonry failure. 


W. J. SCHARFENAKER 


The relining of the soaking pits is discussed also, in- 
cluding changes in methods and material, giving rea- 
sons for the changes. Figures are shown giving heat up 
schedules on major rebuilds. 

As a supplement to the paper, slides of pictures taken 
of masonry failure and rebuild construction, and tables 
and charts are also shown. 


“CASCADE TEMPERATURE CONTROL SYS- 
TEM ON A BILLET HEATING FURNACE” 


by Jack M. Hess, Assistant Fuel Engineer, Johnstown Plant, 
Bethlehem Steel Co., Bethlehem, Pa. 


A THIS paper discusses the use 
of an electric cascade control sys- 
tem as applied on a two-zone bil- 
let reheating furnace. In this sys- 
tem, the furnace zone indexes are 
readjusted automatically to com- 
pensate for mill delays. 

This control utilizes the condi- 
tion that the temperature at the 
charging end of a continuous fur- 
nace reflects the rate of mill or 
furnace operation. If steel is mov- 
ing steadily through the furnace, the preheat zone tem- 
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perature is low. Conversely, on slow rolling or delays, 
the preheat temperature rises. 

Control-wise the furnace is divided into three zones: 
soaking, heating and preheat zone. When preheat tem- 
perature is normal, or lower than normal, the zone tem- 
perature controllers operate in conventional manner. 
When the rate ro'ling is slowed down below normal, the 
preheat zone begins to pick up temperature. When this 
temperature level reaches a pre-set control band, the 
preheat controller, electrically readjusts the soaking 
zone temperature index down scale proportionately to 
the rise in preheat temperature. As the soaking zone 
temperature is reduced, this change is transmitted to 
the heating zone controller which in turn is given a 
lower set point. The soaking and heating zone control- 
lers are held under the influence of the preheat con- 
troller until normal rolling is resumed, and the preheat 
temperature drops below the control band. 

Prior to the installation of the cascade control, much 
trouble was encountered in the soak zone with billets 
sticking together. Since this control has been in opera- 
tion, there have been few cases of billets sticking. A 
further advantage gained by this control is a more uni- 
formly heated billet regardless of the rate of mill op 
eration. 


“ADVANTAGES OF THE FIVE-ZONE FUR- 
NACE IN CURRENT MILL PRACTICE” 


by J. E. Hovis, Sales Engineer, Industrial Furnace Div., The 
Gas Machinery Co., Cleveland, Ohio. 


A THE purpose of this paper is 
to review heating requirements 
as dictated by present mill prac- 
tice, view their effect on furnace 
operation, and finally to consider 
possible improvements in fur- 
nace design which aim toward 
better fulfillment of mill de- 
mands. 

The need for review of reheat 
furnace design stems primarily J. E. HOVIS 
from the high production de- 
mand confronting the mill operator today as compared 
to years past and to some extent from closer quality 
standards. 

Related factors also suggesting review of furnace de 
sign include: 





1. Variable steel thickness—as evident in heating 
operations for plate and structural mills. 

2. Extreme temperature difference—surface to cen 
ter—encountered when heating thick steel. 

3. Skid marks. 

4. Space limitations. 

5. Hearth length limitations—set forth by pile up 
problems on thin steel or in certain cases “stick- 
ers” on relatively thick steel. 

The foregoing points up pertinent aspects of mill op- 
eration toward which furnace design must be directed 
if mill requirements are to be properly met. 
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OFF-THE-RECORD ROLLING 
MILL PANEL DISCUSSION 


A MANY factors cause Break- 
age of Work Rolls on Hot Strip 
Mills such as temperature gra- 
dients, mismatching, internal 
stresses, ete. It is possible to set 
up certain procedures which may 
result in reducing roll breakage 
and these are discussed by Dr. 
Peck. 

There is a great deal of varia- 
tion existing between plants in 
the matter of Roll Cooling. Var- 
iations in practice are due to 
spray design, availability of cool- 
ing water and other local opera- 
tional factors. There is also a 
very strong difference of opinion 
in the proper methods of water 
application, and these are evalu- 
ated by Howard S. Orr. 

Practically every mill has set 
up its own practice on Roll 
Crowning. These practices are 
dependent on the product being 


rolled, roll turning procedures, etc. With the wear that 
occurs on the work rolls, the crown existing on the roll 
may be a theoretical myth, reports R. C. Schaefer. 


MAKE YOUR MAY 2ND RESERVATION NOW 
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There are a number of materials being used for Mill 
Guides. Some of these give excellent life and others 
have not done as well. However, experience on mills 


vary, and what has worked on 
some mills has not been too suc- 
cessful in others. Discussion on 
this problem will be led by Louis 
Moses. 

Some mills have had good suc- 
cess in the use of Cast Steel Work 
Rolls in Hot Strip Finishing 
Stands. Other mills have not 
found it possible to use cast steel 
and find alloy or alloy cast iron 
the only satisfactory material. 
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Dr. Allison asks “why,” and suggests some answers. 


The question of how much and what Billet Prepara- 
tion should be carried before rolling and how much can 
he economically justified is a topic for a great deal of 
discussion. Discussion on this problem will be handled 


by Don C. Horsman. 
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By H. N. SNIVELY 
and 
R. J. MORAN 
Steel Mill Engineering 
Industrial Engineering Section 
General Electric Co. 


Schenectady, N. Y. 


NEW CONCEPTS IN 
DRIVE SYSTEMS 
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Figure 1— Typical speed cone for 6-stand hot strip mill 
shows increased range available by voltage reduction. 


FOR HOT STRIP MILLS 


A THE never ending progress in metal rolling tech- 
niques brought about by demands for higher tonnages 
and improved products has resulted in certain very 
definite trends in electrical drive systems. 


INDIVIDUAL POWER SUPPLIES PER STAND 


The modern trend in hot strip mill electrical sys- 
tems is toward the use of individual power supplies 
for each stand of the finishing mills. Since modern 
rolling practices and schedules are more frequently 
utilizing all stand motors up to their full RMS rating, 
the diversity factor which formerly made it advan- 
tageous to install less than required kilowatts of con- 
version equipment in a common bus arrangement is 
rapidly approaching unity. Today, therefore, it is not 
only practical, but highly desirable to use individual 
power supplies for each finishing mill stand. The ad- 
vantages of individual power supplies are well known 
and have been demonstrated on several hot strip mills 
as well as on all modern tandem cold strip mills. Among 
these advantages are: 

1. Simplification of costly high current bus work 

and reduction in quantity of circuit breakers. 

2. Breaking up of large blocks of power into smaller 
blocks, thus reducing the magnitude of fault cur- 
rents to easily manageable and safer values, 
Inherently, greater versatility of mill operation is 
obtained by permitting widening of the speed 
cone at the bottom by individual voltage control 
(See Figure 1). 
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rer constant improvements in mill drives give 
greater production and better quality in the 
product ..... modern drives have such features 
as individual rectifiers, magnetic amplifier regu- 
lators, twin drives with individual armature loops, 
and on the tables, individual motors on each roll 
..... these features result in maintenance 
savings, more flexible operation, better load bal- 
ance and control... . . 


For new mills either individual generators or indi- 
vidual rectifiers can be used for each stand with the 
economics generally favoring the use of rectifiers. For 
modernizing existing mills, a combination of generators 
and rectifiers has been used. 


INDIVIDUAL GENERATORS PER STAND 


One of the newer hot strip finishing mills, installed 
in 1952, employs an individual generator system very 
similar to that used so successfully by all modern tan- 
dem cold strip mills. Figure 2 shows the armature 
circuits. It will be noted that Stands No. 1 and 2 em- 
ploy two motors and two generators in series arrange- 
ment. This arrangement was arrived at to make best 
use of customer’s existing electrical equipment. Stands 
No. 3 to No. 6 are more typical of the practice that 
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Figure 2 — Individual generator system for hot strip finishing mills shows typical stand armature circuits. 


would be followed on a new mill. Figure 3 shows arma- 
ture and field circuits for this individual generator sys- 
tem. Master rheostat dial A controls the voltage of 
the master pilot exciter, providing a reference voltage 
to all stand voltage regulators. This reference voltage 
is modified by each stand speed rheostat dial section 
A, which covers a range from 60 to 100 per cent voltage. 
The voltage reference signal is compared with the gen- 
erator voltage through regulating exciter (RE) field 
F1-F2 which excites the generator field in buck-boost 
with the main generator field exciter GFE. MRH dial 
section B increases generator field exciter voltage at 
the same rate that the master pilot reference voltage 


to top speed at full voltage. This permits widening of 
the speed cone through voltage control. 

However, since 1952, considerable progress in the 
design of regulating systems has been made. An indi- 
vidual generator mill being built today would profit 
greatly from experience gained from modern tandem 
cold strip mills and would have a voltage regulating 
circuit similar to Figure 4. The fundamental difference 
between the 1955 and 1952 circuits is the use of regu- 
lating magnetic amplifiers RRA and RFA in place of 
the ohmic drop rotating amplifier. This change enables 
us not only to raise the system gain, but to take ad- 
vantage of the fast response time of magnetic ampli- 
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increases so that the bulk of generator field excitation 
is taken care of by GFE. Thus the regulating exciter 
RE has only to make small corrections in excitation 
voltage when regulating. The ohmic drop exciter OD 
modifies the reference voltage signal to increase gen- 
erator voltage in proportion to load through field F3- 
F4. It is also used to give operator fast response to 
vernier speed changes through field F1-F2. 

Motor field control is conventional, with buck-boost 
exciter controlled through Section B of stand speed 
rheostat SSRH. Over part of its travel, Section A of 
SSRH controls stand speed through 60 to 100 per cent 
voltage at full field, while over the remainder of its 
travel, Section B controls stand speed from base speed 
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fiers and rotating amplifiers of improved design. This 
combination results in a simple yet highly effective 
regulating system. The addition of magnetic amplifier 
motor field current regulators as described later make 
for a completely modern high-performance mill. 


INDIVIDUAL RECTIFIERS PER STAND 


The latest large hot strip finishing mill installed in 
this country utilizes an individual mercury arc recti- 
fier for each stand drive. There are many new and 
unusual engineering features included in this drive. 

Rectifiers—Several excellent papers on mercury arc 
rectifiers have been published in the AISE Proceedings. 
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Figure 4— Individual generator system for hot strip fin- 
ishing mills with typical up-to-date voltage regulating 
system. 








Previously presented advantages of rectifiers as com- 
pared with motor-generator sets for continuously run- 
ning uni-directional mills are: 

1. Generally lower equipment costs, depending on 
rating, voltage range, and method of obtaining 
voltage range. 

Higher efficiency. 

Lower installation cost. 

Lower maintenance cost. 

5. Higher momentary overload capability. 
6. No fault contribution to the a-c system. 

These advantages pertain to power rectifiers in gen- 
eral. The introduction of the pumpless rectifier metal 
clad substation has brought even greater savings in 
installation and maintenance due to unit substation 
construction and the elimination of vacuum pumps 
and their auxiliaries. See Figures 5 and 6. The pumpless 
tanks at this installation are of a new design incorpo- 
rating two major improvements which will mean in- 
creased reliability and longer life. Two ignitors are 
provided so that a spare is available if an ignitor failure 
should occur. The other new feature, a tank of stainless 
steel, decreases the possibility of corrosion and gives 
the user more latitude in his choice of coolant. 

Rectifier power factor—One of the recognized dis- 
advantages of rectifiers is that they operate at a lag- 
ging power factor. In many steel mills this is not a 
handicap due to the large numbers of synchronous 
motors which are used and which supply leading kva 
to the system. As the use of rectifiers increases, how- 
ever, it becomes more important to keep their power 
factor as high as possible in order to minimize the need 
for corrective kilovars, whether supplied by synchro- 
nous motors or by capacitor installations. 
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For a given applied voltage, the output voltage of 
a rectifier is determined by the point on the a-c voltage 
wave where the tanks are fired and start to conduct. 
If conduction is delayed by shifting the firing point, 
the output voltage is reduced. However, in delaying 
conduction, the current wave is made to lag behind 
the voltage wave and therefore the power factor is 
reduced. This shift of the firing point, or phase control, 
reduces the power factor approximately one per cent 
for every per cent reduction in voltage. 

Another disadvantage of phase control is that it in- 
creases the possibility of arc-back because, after the 
conducting period, a higher inverse voltage is applied 
to the tanks which makes it more difficult for them 
to recover and block current flow during the negative 
part of the voltage wave. 
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Figure 5 — This 4000-kw pumpless rectifier unit substation 
on left has watercooled transformer, anode breakers, 
rectifier, control and cathode breaker. 


Figure 6 — This view of 4000-kw pumpless rectifier unit 
substation shows rectifier and control sections. 





Figure 7 — View shows regulating transformers installed 
in motor room basement. 


There are then two good reasons for keeping reduced 
voltage operation by phase control to a minimum— 
power factor and are-back rate. At this installation 
separate regulating transformers, equipped for tap 
changing under load, were supplied to provide the 
proper a-c voltage at the rectifier transformers when 
reduced voltage operation is required. The regulating 
transformers also compensate for changes in the a-c 
system voltage so that under all conditions, the opti- 
mum a-c voltage is supplied to the rectifier transform- 
ers and therefore minimum phase control is required 
to regulate the d-c voltage. Figure 7 shows these units 
installed in the basement beneath the motor room; 
they are pyranol immersed, self-cooled units. Opera- 
tion down to sixty per cent of rated d-c voltage is 
provided for this installation. Since the cost of the 
regulating transformers increases with the amount of 
reduction in voltage required, it is important to study 
the mill requirements and anticipated schedules care- 
fully so that only the necessary voltage range is 
provided. 

Rectifier Voltage Regulator—With an unregulated 
rectifier, variations in a-c system voltage are passed on 
directly as d-c voltage changes; there is also a voltage 


Figure 8 — Individual rectifier system for hot strip finish- 
ing mills shows typical stand armature circuits. 
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droop of about seven per cent from light load to full 
load. Obviously unregulated rectifiers would not give 
satisfactory performance for a rolling mill installation 
of this type, so voltage regulators controlling the firing 
point of the rectifiers are provided. The control signals 
are summed up and the resulting error signal ampli- 
fied in the first stage, or preamplifier. The amplified 
error signal is fed into the second stage magnetic am- 
plifier, and the output of this second stage works di- 
rectly into the firing circuits of the rectifiers to make 
the necessary corrections. 

Rectifier control — With the above general back- 
ground of rectifier characteristics in mind, let us now 
refer to Figure 8. Basically, this is a very simple single 
loop circuit with the rectifier transformer, anode break- 
ers, rectifiers and its control, and cathode breaker all 





Figure 9 — All instrumentation and master control func- 
tions are grouped on duplex structure for operator’s 
convenience. 


in one metal-clad unit-substation type line-up. Posi- 
tive and negative terminals are provided for the motor 
armature bus bars. A dynamic braking panel, with 
stand rheostat control, motor field control, and inter- 
locking relays is provided for installation in the base- 
ment at each machine foundation. All instrumentation 
and master control functions are included in a duplex 
structure in the motor room for operator’s convenience. 
See Figure 9. 

Figure 10 is a simplified elementary diagram show- 
ing the regulating system and motor field circuit. The 
similarity of the reference voltage circuit to that dis- 
cussed for the individual generator system will be 
readily apparent. The master pilot exciter is controlled 
from mill master rheostat to provide a reference volt- 
age of from 150 to 250 volts, corresponding to from 60 
to 100 per cent rectifier voltage output. An individual 
master rheostat is supplied for each stand and runs 
full travel only in either direction for starting and 
stopping that stand. Stand speed rheostat, SSRH 
modifies the voltage reference signal over the range of 
from 60 to 100 per cent voltage over part of its travel 
and adjusts motor speed from full field (base speed) 
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to weak field (top speed) over the balance of its travel. 
A voltage relay on each stand control prevents opera- 
tion of MMRH or SSRH from providing a reference 
voltage less than 60 per cent of rectifier voltage on any 
stand. As MRH travels from 0 to 100 per cent, an 
increasing reference signal is applied to the rectifier 
regulator reference field, which gradually allows the 
phase shifting network to go from full retard to full 
advance, thus smoothly raising rectifier voltage for 
starting. When MRH reaches its 100 per cent position, 
contacts are closed which allow “up” and “down” po- 
sition regulating magnetic amplifiers to regulate the 
secondary voltage of the rectifier transformer through 
a regulating (or load ratio control) auto-transformer 
to the desired voltage level as indicated by the refer- 
ence bus voltage. Thus, transient voltage changes in 
the rectifier are regulated by the fast response of the 
magnetic amplifier regulator working through the 
phase shift network, and long term voltage variations 
are corrected by the occasional automatic notching of 
the regulating transformer. When the operator wishes 
to run all or part of the mill at reduced voltage, the 
regulating transformer provides the necessary rectifier 


Figure 10— In- 
dividual recti- 
fier system for 
hot strip finish- 
ing mills shows 
typical stand 
armature and 
field circuits 
with regula- 










having to readjust during valuable seconds until the 
speed stabilizes. This is a real operating handicap that 
most operators have learned to put up with. On this 
latest mill being discussed, motor field current regu- 
lators have been supplied for each stand motor. This 
brings into play the forcing action of a magnetic am- 
plifier regulator to make the speed change follow the 
movement of the vernier rheostat very closely. Op- 
erators accustomed to the slow series vernier are most 
enthusiastic about this feature. SSRH dial section B 
supplies a reference voltage to the field current regu- 
lator, with current feedback signal being supplied from 
a d-c current transformer. 


DYNAMIC BRAKING CONTROL 


A fundamental limitation of rectifiers is their inabil- 
ity to regenerate power. This limitation is of more im- 
portance for a drive with individual rectifiers than one 
with a common bus system, where other motors on the 
bus can absorb power from one or more motors which 
are regenerating. In this case, since there is no path 
to allow energy to be dissipated when, for example, a 
motor field is strengthened, a path must be provided 
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transformer primary voltages so that the rectifiers op- 
erate with minimum phase control and therefore, at 
maximum power factor with minimum possible inci- 
dence of are-backs. 


MOTOR FIELD CONTROL 


Vernier speed control of most contemporary hot 
strip mills is accomplished through a series rheostat 


operating through a motor field exciter or directly in 


series with the motor field. Although the field time 





in order to prevent an over-voltage condition. This is 
taken care of by a sensitive voltage relay which acts 
to pick up a dynamic braking contactor whenever 
motor counter EMF is a given amount higher than the 
rectifier output voltage. Thus regenerated energy is 
dissipated through a normal dynamic braking con- 
nection. 

A small magnetic amplifier compares reference volt- 
age, which is an indication of rectifier voltage, with 
motor terminal voltage. Should the motor terminal 
voltage ever get higher than rectifier voltage by a pre- 


constant of large d-c motors may be about two to three determined amount, the magnetic amplifier energizes 


seconds, the time it actually takes a motor to settle 


a relay which in turn picks up the dynamic braking 


at a new speed after the operator has moved his vernier contactor. The contactor stays picked up until the 


rheostat may be as long as eight to ten seconds. Fre- 


quently this results in the operator overshooting and 
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voltages are equalized and the magnetic amplifier turns 
off. In this manner, sudden increases in counter EMF 
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caused by rapid movement of the vernier rheostat, or 
prolonged operation of the stand speed rheostat cannot 
result in overvoltage of the motor, and motor speed 
closely follows changes field current or armature 
voltage. The same dynamic braking contactor and re- 
sistor are used for emergency stops when the cathode 
breaker is tripped through a protective interlocking 
circuit. 


MODERNIZATION OF EXISTING MILLS 


The advantages of individual stand power supplies 
are not limited in their application to new mills only. 
Figure 11 is a diagram of a 600-volt hot strip mill com- 
mon bus system which is now being changed over to 
an Tr ma a — = As shown in Figure 12 
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Figure 11 — Typical hot strip finishing mill common bus 
system. 


each stand will be driven by a double armature motor 
supplied from a generator and rectifier operating in 
parallel. A comparison of the two figures shows that all 
of the existing motors, generators and rectifiers were 
used in the new arrangement. In addition the mill 
horsepower was increased by adding four new motors, 
each rated 2000 hp, in tandem with the existing motors 
to drive the last four finishing stands. Four new pump- 
less rectifiers were added, two 2500-kw units for the 
first two stands, and two 3000-kw for the last two 
stands. 

A comparison of fault currents in the two systems 
reveals one of the major advantages of the individual 
power supply system. The existing common bus sys- 
tem with 16,000 kw and 23,000 hp was capable of con- 
tributing about 700,000 amperes to a solid bus fault. 
Fault currents of this magnitude are typical for many 
existing common bus installations. While fortunately 
bus faults are rare, the danger always exists that faults 
can occur and unless adequate protective equipment 
is installed, the resulting stresses can seriously damage 


Figure 12 — Hot strip finishing mill power supply is shown 
after modernization. Rectifiers are paralleled with 
existing generators and new motors are shown in 
double armature arrangement with existing motors. 
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bus, circuit breakers, and rotating machinery. If the 
modernization merely added equipment to the existing 
common bus, then with 27,000 kw and 31,000 hp, the 
short circuit contribution to a bus fault would be in 
the order of a million amperes. A system with this 
‘apacity requires an elaborate and expensive bus in- 
stallation and high speed sectionalizing and machine 
protective circuit breakers. When individual bus sys- 
tems are used, as shown in Figure 12, the maximum 
fault current is reduced to approximately 190,000 am- 
peres which is well within the capability of standard 
semi-high-speed circuit breakers. 

Adding horsepower to an existing mill is by no 
means a simple thing. For example, some possible 
limitations are the mill stands themselves, drive shafts, 
gears and pinion stands, and of course, the problem of 
the motors themselves. Economics dictate that the 
best possible use be made of the existing equipment. 
It is also an economic necessity to keep the mill op- 
erating at a high production level while the changes 
are being made. Naturally this presents some problems. 
There are too many factors to discuss here, but perhaps 
the method of putting 5500 hp into each of the last 
four stands will give an idea of the problems involved. 
The double armature motor arrangement consists of 
a new 2000-hp motor coupled to the commutator end 
of the existing 3500-hp motor; together they form a 
two-unit, three-bearing 5500-hp drive. The first two 
finishing stands were modified a similar manner 
in 1940. 

The major modifications to the existing motor were 
a new bearing for the commutator end and a new alloy 
steel shaft for the armature capable of transmitting 
the full 5500 hp. The existing commutator end bearing 
was used for the new 2000-hp motor which was fur- 
nished without bearings. A spare 3500-hp armature 
was sent to the service shop and changed first; it was 
then substituted in one of the stand motors during 
the next regular shutdown. The armature released by 
this substitution was then rebuilt. This procedure was 
repeated until all five armatures were suitable for the 
new rating. The next step was to put in the foundations 
for the 2000-hp motors, install them, and make the 
necessary mechanical changes to complete that part 
of the program. While all this was going on, the new 
rectifiers were being installed and the new power and 
control cable was being readied so that the stands 
could be removed one at a time from the common bus 
and started up again on their own individual power 
supply. It was anticipated that some operating diffi- 
culties might result from having some stands on indi- 
vidual power supply and some still on a common bus, 
but so far all necessary adjustments have been minor 
and have been accomplished by adjustments in the 
control. 

The generator-rectifier power supply combination 
had the following advantages to recommend it: 

Best utilization of existing equipment. 
Economics favored new rectifiers rather than new 
generators. 

3. A study of the high voltage system showed that 
the fault capacity was approaching the limit of 
the switchgear; additional motor capacity already 
contemplated for the roughing mill required that 
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rectifiers, which do not contribute to a-c faults, 
be applied for the finishing mill. 

4. The generators could be used for accelerating the 
mill and for absorbing regenerated power. 

Figure 13 is a simplified elementary of one stand. 
Voltage regulators are supplied for both the rectifier 
and the generator. Load balance is provided in the 
generator regulator so that the generator current fol- 
lows along behind the rectifier current. IR compen- 
sation for vernier acjustment of speed regulation is 
provided and is accomplished by a signal working in 
the rectifier regulator. Motor field current regulators 
are provided as in the new mill described above. For 
load balance, each motor has its own exciter and the 
split fields of these exciters are connected so that the 
load balance regulator, comparing motor load currents, 
can change the exciter output to correct for any un- 
balance in motor load. 

In order to make provision for continuous operation 
of the mill at voltages below 600, open circuit tap 
changers were furnished on the rectifier transformers 















































| 
éb2 om ge 
His -- oe 
iii x 
| 
STAN’ 
' 4 SYMBOLS 
: een 
z VERNIER Qhoc current 
_ COARSE E 





TO OTHER STANOS 
Figure 13 — Individual rectifier-generator system for hot 
strip finishing mills shows typical stand armature and 
field circuits including regulators. 


giving a 600 to 450-volt operating range in 25-volt 
steps. Since the transformers are located right in the 
motor room, manually operated tap changers were pro- 
vided. If the transformers were located outdoors or in 
the basement, it might be advisable to furnish motor 
operated tap changers which could be remotely con- 
trolled by the motor room operator. 

The difference between the methods of obtaining 
reduced voltage operation for the new mill described 
earlier and this mill are important. When tap changing 
under load is used, the mill does not have to be shut 
down when changing voltage level and therefore no 
time is lost. When open circuit tap changers are used, 
the rectifier must be taken off the line since the a-c 
breaker supplying the rectifier transformer must be 
opened before the transformer taps can be changed. 
The initial cost of the system using regulating trans- 
formers is higher. This higher cost and additional floor 
space required must be balanced off against the op- 
erational advantages of time saving and slightly better 
power factor. The choice between the two is therefore 
a matter of economics, not just first cost but opera- 
tional costs as well. If schedule changes are infrequent, 
then open circuit tap changing is probably the best 
buy. If many types of product are rolled and frequent 
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Figure 14 — View of 3000-kw pumpless rectifier shows new 
design tank, heat exchanger, and excitation cubicle. 


changes in speed cone by voltage are expected, then 
tap changing under load will pay for itself in the 
long run. 

Figure 14 shows one of the four new pumpless recti- 
fiers. Due to space limitations caused by the location 
of existing equipment, unit substation construction 
could not be used. The arrangement of rectifier trans- 
formers and anode breakers is shown in Figure 15. This 
illustrates another of the advantages of rectifiers which 
makes them especially suitable for modernization pro- 
grams of this type. Because of their building block 
construction, they are flexible enough so that they can 
be located in a manner best suited to the installation 
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Figure 15— Arrangement of rectifier transformer, and 
anode breakers shows flexibility in location of rectifier 
components. 


requirements. For example, one hot strip mill installa- 
tion in this area has the transformer and anode break- 
ers mounted on the mill floor and the pumpless recti- 
fiers mounted directly above on a balcony. Another 
possibility is the location of the transformers in the 
basement or outdoors with the anode breakers, recti- 
fiers and control in unit substation arrangement in the 
motor room. Wherever possible, it is advantageous 
to use complete unit substation construction, but 
where the necessary inline space is not available, then 
the flexibility of rectifiers is such that the equipment 
can actually be split up to be “shoe horned” into exist- 
ing available areas. 
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Figure 16 — Simplified one-line diagram of recent universal roughing mill. 


ROUGHING MILL MAIN DRIVES AND AUXILIARIES 


Although the bulk of this paper has been centered 
on what may have the most significant advance—.e. 
hot strip finishing mills, there have been some rather 
important developments in roughing mill main and 
auxiliary drives. 

Main drives—For twin drive mills, there is a definite 
trend toward separate armature loops for both top and 
bottom motors. This comes about primarily because 
of the desire to get more flexibility for load balance. 
Heretofore, load balance was obtained by motor field 
control only. With separate armature loops, it can be 
obtained either by field control or voltage control or 
a combination of both. The balancing of load itself has 
never been a problem. However, there is a need, par- 
ticularly for mills rolling a wide range of products, to 
control the turn-up or turn-down of slabs by load 
unbalance. . 

Factors which affect the amount of turn-up or turn- 
down are: 

1. Roll contour, size and condition. Combinations 

of concave-convex rolls, variations in roll diam- 
eter, and whether rolls are newly ground or worn 


all seem to influence the turning up or down of 
slabs. 


2. Height of bottom roll above pass line. 
$. Slab thickness and temperature. 


Since the degree of the above factors changes from 
day to day, so does the need for changing the degree 
of unbalance imposed by the control, and therefore 
the need for flexibility of control is manifested. Un- 
balance is maintained for several seconds after the slab 
has entered the mill, after which load balance is re- 
stored for the completion of the pass. 

Reference to Figure 16 shows simplified one-line 
diagram of a recent universal roughing mill. Note the 
separate armature loops for each motor, with provision 
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for emergency operation with three generators in a 
common bus arrangement. Motors, generators, and 
principal exciters of the mill duplicate similar equip- 
ment used for customer’s blooming and slabbing mill. 
Turn-up is controlled through rotating amplifier LBG 
for voltage unbalance and LBM for motor field un- 
balance. This is under control of the operator. 

The edger drive of this mill is very similar to an 
adjustable voltage auxiliary drive. The edger gener- 
ator voltage follows a pilot generator on the main mill 
motor. A conventional current limit circuit assures a 
drooping characteristic so that the edger cannot be- 
come overloaded when a slab is in both mill and edger. 
Similarly, the tables associated with the roughing mill 
follow a pilot generator on the main mill. Thus, the 
whole mill rolls back and forth together, in response to 
the operator’s master switch. 

Auailiary drives—A recent hot strip mill in the De- 
troit area is believed to be the first to have complete 
adjustable voltage table drives from the slabbing mill 
through the reversing roughing mill and the finishing 
mill to the finish coilers. 

One of the most significant advances incorporated 
in this mill is the extensive application of individual 
motors to each roll of the mill tables. Thus individual 


TABLE | 
Roughing Mill Adjustable Voltage Table Drives 


Speed 
Table No. of Motor Hp range, 
motors Frame | rpm 

Reversing mill approach 26 608 10 0/250 

Front mill 25 608 10 0/250 

Rear mill 25 608 10 0/250 
Hot strip mill 

Approach-A 35 606 744 | 0/275 
Hot strip mill 

Approach-B 35 606 7% 0/275 
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motors power each table roll from the reversing mill 

approach table through the finishing mill runout ta- 

bles. Table I lists mill table motors recently placed in 
operation on this installation. 

These 146 motors are standard mill type motors, 
modified to provide the necessary characteristics and 
features as follows: 

1. Standard 550-volt armature for low base speed 

at 250 volts. 

2. Provision for forced ventilation from pressurized 

plenum in mounting beam. 

3. Omission of double shaft extension. 

4. Omission of frame hinges and location of conduit 
box on commutator endshield permits mounting 
on minimum center-to-center distance. 

5. Omission of bottom half, hard-to-reach brushes 
as in the case of runout table motors. 

6. Addition of internal thermal protective device 

and thyrite discharge resistor. 

For many years, tables of this type have been driven 
in sections from a common line shaft. Maintenance on 
the main reduction and individual bevel gears has 
always been expensive and has resulted in much un- 
scheduled downtime and lost production. The loss of a 
single motor or gear can no longer shut down an entire 
mill, and repairs or replacements can be made without 
shutdown. Drastically reduced lubrication costs, as 
well as savings in maintenance, spare parts inventory, 





PRESENTED BY 
A. F. KENYON, Steel Mill Engineer, Industrial 
Engineering Department, Westinghouse Elec- 
tric Corp., East Pittsburgh, Pa. 


A. F. Kenyon: We concur with the authors that the 
system of individual power supply to each finishing 
stand drive, either motor-generator set or rectifier, has 
advantages of simplified bus construction and fewer 
line circuit breakers, greatly reduced short circuit cur- 
rents, and more flexible operation, with probably very 
little increase in total generator or rectifier capacity 
over that required for a common bus system. 

It is probable that the individual power supply sys- 
tem will be used for most new mills or revamps of old 
mills. On a revamp job recently under consideration 
where existing 2000-hp motors were to be combined 
to make double capacity 4000-hp drives for two stands 
of the revamped mill, and where existing relatively 
small generators also were to be retained, the savings 
due to the simpler bus connections and smaller number 
of circuit breakers were much greater than the cost 
of the larger new power supply motor-generator set 
for the remaining stands and the more extensive exci- 
tation and regulating system, so that the individual 
power supply system was actually cheaper. 

Mention was made of the installation of rectifiers 
with regulating auto-transformers and automatically 
controlled load tap changers to enable the rectifiers 
to operate with minimum phaseback voltage regulator 
control and hence at maximum power factor. On a rod 
mill being installed in the Cleveland area this summer, 
the 3500-kw and two 2920-kw power supply rectifiers 
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and lost production, should more than offset the addi- 
tional first cost. 


SUMMARY 


Since 1952, when individual generators were first 
applied to finishing stands of a hot strip mill, consid 
erable progress has been made. Individual rectifiers 
have been successfully applied to such drives, employ 
ing pumpless ignitrons with stainless steel tanks and 
two ignitors. Building block or unit substation type 
of enclosure provides maximum flexibility for installa 
tion. Advanced design magnetic amplifier regulators 
provide for high accuracy steady-state voltage regula- 
tion and improved transient response to minimize the 
effect of input voltage drop. Existing mills may readily 
be revamped to increase horsepower and speed, and at 
the same time the bus may be broken into sections to 
provide individual power supplies for each finishing 
stand. Short circuit currents can thus be reduced to 
reasonable values that can be handled with safety 
using semi-high speed circuit breakers. 

Similarly, twin drive roughing mills can readily be 
supplied with individual armature loops for each motor 
providing utmost versatility in achieving load balance 
or unbalance for control of slab turn-down. 

Roughing mill table drives supplied with individual 
motors for each roll promise great savings in lubrica- 
tion expense, maintenance costs, and drastically re- 
duced lost tonnage due to mechanical breakdown. 


have automatically controlled load tap changers. A 
multi-strand rod mill is particularly suitable for such 
control as the load is practically continuous, thus en- 
abling a tap position change to compensate for the 
rectifier voltage regulation with maximum power fac- 
tor improvement. A number of factors affect the in- 
crease in power factor which can be obtained, however 
on this mill it was estimated that an improvement of 
2 to 3 per cent was quite readily obtainable, and 
with optimum adjustment a maximum improvement 
of perhaps 31% to 4 per cent might be realized. 

However, mill operators should understand that load 
tap changers are relatively slow, requiring perhaps 1! 
to 214 seconds per tap position or 20 to 40 seconds for 
full travel from the minimum to the maximum voltage 
position. Also their construction and operation are such 
as to require inspection and maintenance of the con- 
tacts, operating mechanism, and insulating oil, after 
a relatively moderate number of tap position move 
ments, thus the tap changer control should be set up 
only to correct for sustained conditions, and not to 
compensate for each billet entering and leaving the mill. 

The comments made regarding the control of the 
twin-motor drive for the reversing roughing stand of 
a strip mill of course also apply to the drive for any 
reversing mill. We concur with the authors that it is 
generally advantageous to supply the upper and lower 
roll motors of the twin drive from separate generators. 
On two 46-in. universal slabbing mills, the two 6000- 
hp, double-armature motors making up the 1200-hp 
twin-motor horizontal roll drive are each supplied by 
two 2500-kw generators connected in separate sand- 
wich series loop circuits, and the 4000-hp, double 
armature edger motor is supplied by two 1750-kw gen 
erators in a third sandwich series loop circuit. 
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AISE DISTRICT CHAIRMEN 
1955-1956 


A. G. HENRY attended school at Duffs Business College and took Purdue 
extension courses. He has been employed by the United States Steel Corp., 
at various subsidiaries, for approximately 35 years. In 1923 he was trans- 
ferred to the lap weld and seamless departments, National Tube Co., Gary, 
after spending five years in the hot draw department, Christy Park Works, 
National Tube Co., McKeesport. From 1933 to 1937 he was foreman and 
assistant superintendent of construction at the Gary Sheet and Tin Mill, 
Gary, and in 1937 went to Fairfield Tin Mill, Tennessee Coal & Iron Division, 
Fairfield, as assistant superintendent and subsequently has been promoted 
to superintendent of maintenance. 


D. C. McCRADY was born in Montreal, and was graduated from McGill 
University as an electrical engineer in 1936. He then spent two years on the 
General Electric Test Course. Upon completion of this course he worked 
several years for Canadian General Electric as sales engineer in the mining 
districts, then spent six years as application and field engineer on steel mills 
and mining equipment. In 1947 he joined the Steel Co. of Canada as general 
foreman, electrical department, became assistant superintendent in 1948, 
and superintendent electrical department in 1950 in charge of engineering, 
construction, shop, and maintenance at the Hamilton Works. 


R. T. WINTERRINGER was graduated from Purdue University as an 
electrical engineer in 1933. In that year he joined the Republic Steel Corp., 
electrical department, became electrical construction foreman in 1939, 
general foreman electrical department in 1946, and in 1948 became assist- 
ant superintendent electrical department, at Chicago, Ill, 


FLOYD A. GARMAN was born in Alliance, Ohio, July 4, 1904. He attended 
Mount Union College and Case School of Technology, and is a licensed 
professional engineer. After several years employment with Alliance Machine 
Co., Morgan Engineering Co., Aetna-Standard Engineering Co. and United 
States Navy, in 1935 he joined the American Steel & Wire Co. as a drafts- 
man, was named works engineer of the South Works, Worcester in 1944, 
and in 1947 was made superintendent of engineering and maintenance. 
In 1949 he was named projects division engineer, in Cleveland, became 
assistant chief engineer in 1950, and chief engineer in 1952. 


A. G. HENRY 


BIRMINGHAM DISTRICT SECTION 
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D. C. McCRADY 


BUFFALO DISTRICT SECTION 





KENNETH LEWIS was born in Clio, lowa in 1911. In 1916 his family 
moved to Detroit where he attended school. He was graduated from Michigan 
College of Mining & Technology with B.S. in Metallurgy and Engineering. 
After graduation he joined Rotary Electric Steel Co., in the metallurgical 
department progressing through various jobs. He is now supervisor of quality 
and processing. 


E. F. DONATIC was born in Chicago. While studying electrical engineering 
at the Illinois Institute of Technology, he worked as an electrical apprentice 
at Interstate lron and Steel Co. In 1934, he became general foreman of the 
electrical department when the company went under the management of 
Republic Steel Corp. In 1943 Mr. Donatic was promoted to electrical super- 
intendent. In 1946 he joined Kaiser Steel Corp., as assistant superintendent 
of maintenance. Later he was made superintendent of maintenance, and in 
1950 became division superintendent of services. He was promoted to his 
present position of assistant general superintendent, services, in 1953. 


W. C. SCHULZ was born in Cleveland, Ohio in 1895. He attened Lehigh 
University, graduating in 1917 when he enlisted in the United States Navy. 
In 1920, after being discharged as an ensign, he joined the Bethlehem Steel 
Co., Steelton plant, coke oven department, as a chemist and was promoted 
to foreman. In 1924 he joined the Perry Iron Co., Erie, Pa., as assistant super- 
intendent of coke ovens. In 1929 he returned to the coke oven department 
of Bethlehem's Steelton plant as assistant superintendent. He was later ad- 
vanced to assistant to general manager, and is now superintendent of gen- 
eral mechanical department of the Steelton plant. 


E. L. TINDALL is a native of Colorado Springs, Col. He attended the 
University of Illinois graduating as a mechanical engineer in 1929, and then 
entered the employ of the Public Service Co. of Northern Illinois as gas 
engineer. In 1930 he joined the South Works, Carnegie Illinois Steel Corp., 
as combustion engineer, and in 1939 became superintendent of fuel and 
combustion. In 1941 he was transferred to the staff of chief engineer at Pitts- 
burgh as steam, fuel, and power engineer. From 1942 to 1946 he served in 
the Engineer Corps, U. S. Army rising from Ist Lt. to Lt. Col., serving most of 
this period in charge of the design of military installations in the European 


R. T. WINTERRINGER 


CHICAGO DISTRICT SECTION 


IRON AND STEEL ENGINEER, APRIL, 1956 





| 


2 mal et ei A te 0 








PITTSBURGH DISTRICT SECTION 











IRON AND STEEL ENGINEER, APRIL, 1956 


F. A. GARMAN KENNETH LEWIS 


CLEVELAND DISTRICT SECTION DETROIT DISTRICT SECTION 


theatre of operations. In 1946 he returned to his previous job at Pittsburgh 
and in 1947 he was made chief engineer of the Edgar Thomson Works. 
In 1948 he was promoted to district engineer, Pittsburgh district of the 
Carnegie Illinois Steel Corp., and in 1950 he was promoted to chief engineer, 
operations of the Carnegie Illinois Steel Corp. In 1951 he became chief 
plant engineer — manufacturing division of the United States Ste2! Corp. 
and in 1952 chief engineer — manufacturing division. In 1953 his title was 
changed to chief engineer — steel. 


GEORGE W. TESKEY was born in San Francisco, attended St. James 
School for Boys, Sacred Heart College, San Mateo Junior College, and the 
University of California. In 1929 he entered the employ of the Bethlehem 
Pacific Coast Steel Corp., South San Francisco Works, Metallurgical Depart- 
ment, serving as chemist, metallurgical observer, and open hearth melter- 
foreman. In 1939 he was appointed assistant superintendent, open hearth 
department, and in 1952 was made superintendent of the open hearth 
department. 


JOHN STONE is a native of Belmont, Mass., attended schools there, and 
at Stonybrook Prep School in New York, and entered Brown University in 
1938. In 1940, before finishing at Brown, he joined the United States Navy, 
spending five years in active sea duty. In 1945 he joined the Carnegie 
Illinois Steel Corp., as personnel assistant, and became junior industrial en- 
gineer in 1946. During 1945-46 he attended night school at the University 
of Pittsburgh and in 1946-47 Youngstown College. In 1947 he joined the 
Youngstown Sheet and Tube Co. as industrial engineer, became general 
foreman of the Merchant Mills at Struthers in 1950, was appointed assistant 
superintendent of the merchant mills in 1952, was transferred to the cold 
strip department as assistant superintendent in 1954 and was made assist- 
ant superintendent of the seamless tube mill finishing department at the 
Campbell Works in 1955. 


G. R. CLARKE, general superintendent, Laclede Steel Co., Alton, Illinois, is 
chairman of the St. Louis section. 


E. L. TINDALL G. W. TESKEY 


SAN FRANCISCO DISTRICT SECTION 





E. F. DONATIC 


LOS ANGELES DISTRICT SECTION 


W. C. SCHULZ 


PHILADELPHIA DISTRICT SECTION 


J. H. STONE 


YOUNGSTOWN DISTRICT SECTION 
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J. P. KINNEY L. E. FLORA Oo. P. ASHURST 
LOS ANGELES DISTRICT SECTION ST. LOUIS DISTRICT SECTION DETROIT DISTRICT SECTION 
LINN O. MORROW J. S. MURRAY J. G. McCORMICK JAY F. HALL 
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applications. The manner in which the field is estab- 
lished, the method of introducing the particle into the 
field, the method of charging it to the suitable polarity, 
are variables to be altered depending upon the nature 
of the particle, the nature of the surface to be coated 
and the ultimate characteristics desired of the coating. 
The correlation existing between these various factors 
can best be understood from a description of several 
applications. Although these may be far afield from 
any specific application which may exist in the steel 
industry, they will aid in understanding principles. 
With such an understanding, any individual acquaint- 
ed with the various steel processes will be able to infer 
whether these same principles could advantageously 
be applied to the problem at hand. 

One of the first industrial uses of electrostatic fields 
in the application of coatings was developed in the 


FE. Lecrrostatic COATING 


By DR. EMERY P. MILLER 


Director of Research and Development 


Ransburg Electro-Coating Corp. 


Indianapolis, Ind. 


A SINCE its development and industrial introduction 
some fifteen years ago, the field of electrostatic coating 
has come to encompass all operations in which solids 
or liquids are applied as coatings to the surfaces of 
objects by the action of the forces set up in electro- 
static fields. Small particles of the coating material, 
charged either positively or negatively, are caused to 
move and their motion controlled by placing them in 
an electric field between two charged bodies, one of 
which is usually the surface to be coated. If a small 
particle of paint, having been charged to a negative 
sign, is introduced into the space between two surfaces 
which are connected to the opposite terminals of a 
high voltage source, the particle will move along the 
electrical lines of force toward the positive surface. It 
will be deposited on that surface as coating. 

This is the underlying action of all electrostatic coat- 
ing processes. Only the physical arrangements made to 
employ these forces are varied between the various 


sandpaper industry. Here it is desirable to apply an 
evenly distributed coating of abrasive particles to a 
continuous web of paper which has had one of its sur- 
faces coated with a suitable glue or adhesive to receive 
the particles. To accomplish this, two electrodes in the 
form of large, flat metal sheets are placed face to face 
in a horizontal position and separated from one an- 
other by several inches. They are electrically insulated 
from each other so they can be connected to the op- 
posite terminals (positive and negative) of a suitable 
high voltage supply. A web belt is arranged to move 
over and in contact with the upper surface of the lower 
plate. The granules of abrasive materials are distrib- 
uted from a hopper in a fine layer over this belt. The 
web of paper to be coated has glue applied to its one 
surface and then is moved with the surface down (fac- 
ing the particles on the opposed belt) over the lower 
surface of the top plate. As the two surfaces move be- 
tween the plates, the plates are charged by being con- 
nected to the electrical source. This charge causes the 
abrasive particles on the bottom belt to jump into the 
air, move across the space and impinge on the glued 
surface of the belt. Some will stick to the glue, others 
will be held there by the field. The polarity on the 
plates is then reversed so the loose grains on the paper 
will be transported back to the belt. A second reversal 
of the polarity will again “throw” these particles at the 
glued surface. Repeating this process forms a uniformly 
gritted surface. 


In the steel plant electrostatic coatings offer the operator a number of possible applications .. . . it 


gives thin uniform films at high speeds on electrostatic tinning lines; in coating pipes it offers good quality 


at higher efficiencies than other methods; it can be used to apply chemical inhibitors to hot dip galvanized 


strip at rates up to 300 fpm.... 
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All this, however, could be done mechanically. The 
real advantage of electrostatic application arises be- 
cause the grains are orientated in the field. As the 
grains, having been charged by contact with the lower 
plate, move through the field they turn so that their 
longest dimension will be parallel to a line drawn be- 
tween the plates, i.e., parallel to the direction of the 
field. When they hit the glue they will have their sharp, 
narrow surface sticking upward out of the glue. A 
sharper sandpaper capable of longer use therefore re- 
sults. The use of electrostatic fields is advantageous 
because of the nature of the resultant finish. 

This same arrangement has been used in the manu- 
facture of flock or fibre coated surfaces such as “suede” 
materials for play shoes, carpets for auto interiors, 
phonograph turntables, and even greeting cards, Here 
the cut fibers or flock particles are electrically oriented 
and stuck into the glued backing surface on end with 
great density so that a highly resilient nap surface is 
formed. 

A still more recent development, and one having 
broader application, is the use of these forces in apply- 
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Figure 1 — Electrostatic spray uses air atomized particles. 


ing paint, lacquer and enamels to surfaces. When the 
standard spray gun is used to coat the surface of a 
sheet of steel like the side of a refrigerator shell, only 
approximately half the material leaving the gun ar- 
rives as coating film on the surface. The other half is 
lost and wasted as “overspray.” Obviously if the over- 
all efficiency of such processes can be increased, enor- 
mous savings are possible. Electrostatic spraying pre- 
sents this possibility. 

As originally developed, electrostatic painting uses 
the electrostatic forces to precipitate on the surface 
to be painted those paint particles which have been 
atomized and carried into the electrostatic field by air 
spray guns. As in Figure 1, the articles to be coated 
are hung from a conveyor which carries them into an 
ordinary spray booth. In the booth, on either side of 
the conveyor, there is positioned a pair of precipitating 
electrodes which take the form of grids which extend 
parallel to the conveyor and have a height comparable 
to the height of the surface to be coated. These elec- 
trodes are connected to one terminal of a source of 
approximately 100,000 volts. The other terminal is 
grounded as are the articles on the conveyor. A high 


114 





voltage is thus maintained between the electrodes and 
the articles. Air spray guns are positioned adjacent the 
conveyor to distribute atomized paint particles into 
the field between the electrodes and the articles. Under 
the ionizing action of the electrode, the particles be- 
come charged to the same electrical sign as the elec- 
trode. They are therefore repelled from the electrodes 
and attracted to the articles. By directing the spray 
guns parallel to the conveyor path and the direction 
of the exhaust stream those particles not precipitated 
as useful material on one surface will be carried into 
position to be precipitated on following articles. In- 
creased efficiencies over other possible arrangements 
are thus possible. 

Since its development this process has been used to 
finish all types of items from automobile bodies to 
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Figure 2 — Bell modification of airless electrostatic atom- 
ization gives better coating efficiency. 


radio tubes. Although painting efficiencies could be 
markedly increased by using it, it still had numerous 
shortcomings. Air guns do not operate consistently for 
long periods, but change spray pattern due to plugging 
and air pressure variations. These changes in pattern 
appear as film variations on the articles being coated. 
Spray particles still escape precipitation as they are 
carried by ambient air streams out of the action of 
the field. This loss represents an inefficiency which it 
is desirable to avoid. 

Subsequent developments in this field have led to a 
new technique and method which overcomes many of 
the shortcomings of the original method. This method 
offers for the first time in the painting field the possi- 
bility of spraying at 100 per cent efficiency. 

In this method, known as the airless electrostatic 
spraying, the coating material is atomized and deposit- 
ed by the action of the electrostatic field. In this meth- 
od, the atomizer, referred to as a bell, takes the form of 
a funnel mounted to be rotated about the axis of its 
spout on a shaft which is hollow and connects to the 
spout opening. An integral motor provides the rota- 
tion of the bell. This atomizing bell (see Figure 2) is 
mounted adjacent the conveyor and spaced from the 
articles to be coated. A high voltage supply of approxi- 
mately 90,000 volts output has one of its terminals con- 
nected to the bell and its other terminal grounded. The 
articles on the conveyor are likewise grounded. An 
electric field is thus established between the outer edge 
of the bell and the article surface. 

The coating material to be applied to the surface is 
pumped from a suitable supply to the rear end of the 
hollow shaft. It flows through this shaft to the inner 
surface of the bell. Because the bell is rotated, the 
coating material flows over its inner surface and even- 
tually appears as a thin film at its outer edge. Here, 
under the influence of the electric field at this edge, 
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the coating material is broken up into a very fine spray 
of charged particles. These particles, under the action 
of the field, are attracted to the article surface. 

Since no air is needed, there are no forces tending 
to carry particles away from the surface to be coated. 
Since the coating material is metered to the atomizer 
through a relatively large orifice, no troubles from 
plugging are experienced. As the particles leave the 
bell edge, they are intimately in contact with it so 
they all acquire their full electrical charge. Because of 
these features of the process, the surface can be coated 
effectively at efficiencies of close to 100 per cent. 

Such atomizing bells naturally have a spray pattern 
which is limited in extent. To coat surfaces larger than 
this size it is necessary to combine bells and blend 
their patterns. To overcome this difficulty, a modifi- 
cation of this method has been introduced. This meth- 
od, which uses the same essential electrical features 
of the bell method, is referred to as the dise modifica- 
tion of airless electrostatic spray. 

In this disc method, the bell of the previous arrange- 
ment is replaced by a flat disc so mounted with its 
drive motor that the axis of the disc is vertical. Coating 
material introduced to the hollow shaft flows out onto 
the surface of the disc at its center and spreads to cover 
its surface due to the rotation. The disc is electrically 
charged to high voltage with respect to adjacent arti- 
cles so the coating material at its outer edge will come 
under the influence of this field. The material will 
therefore leave the disc edge as a spray of fine charged 
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Figure 3 — Disc modification of airless electrostatic coat- 
ing sprays over a 360-degree arc. 


particles and be directly attracted to the closest 
grounded surfaces. 

Material will leave the disc from a!l points about its 
circumference so it is therefore necessary to position 
articles to be coated completely about the disc. This 
is done (see Figure 3) by carrying the articles on the 
conveyor about a circular loop having the dise at its 
center. Surfaces will thus be coated from the time they 
enter the loop until they leave. 

To increase the area of the surface being coated, the 
disc can be mounted on a reciprocating device. and 
moved up and down in a direction parallel to its axis 
and the axis of the conveyor loop. The repeated up and 
down passage of the dise over the surface being coated 
as the surface passes about the loop insures a very 
uniform coating film on the surface. It is applied at 
very high efficiencies and in a completely automatic 
manner. 
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All of these electrostatic methods have been widely 
used in industry for applying paint or enamel films to 
fabricated articles for protection or decoration. Some 
of the articles being finished are refrigerators, auto 
bodies, washing machines, clothes dryers, fluorescent 
fixtures, metal furniture, metal partitions, automobile 
shock absorbers, air cleaners, TV cabinets, toys, and 
auto frames. In all cases the material saved as com- 
pared to other methods is very great, the process is 
made automatic, and product quality is increased. 

In the steel industry specifically, these processes 
should be considered whenever a coating operation is 
involved. Already they are being used for a number 
of applications in the basic steel industry. Seamless 
tubing and electrical conduit are being painted by 
these methods. Electrolytic tin plate is being oiled at 
a number of locations. Installations soon will be made, 
using these methods, to apply protective coatings to 
hot dipped galvanized steel sheet and for applying ma- 
terials to mark preferentially plated tin sheet. Already 
experiments have been run which demonstrate the 
feasibility of using these processes to apply an insulat- 
ing coating to electrical steels and to the oiling of shot 
blasted steels and cold rolled stock. 

In the coating of seamless tubing, the tubing is car- 
ried parallel to its length, after cleaning, into and 
through a spray booth. In the booth a cylindrical 
shaped ionizing electrode is located coaxially with the 
path of travel of the tubing. A series of spray guns 
located about the path of the tube introduce the var- 
nish between the cylindrical electrode and the tubing 
surface. The charged electrode ionizes the material and 
precipitates it onto the pipe surface. The pipe can thus 
be coated at high efficiency at a rate of 300 to 400 fpm. 

Conduit is coated using the bell type atomizers. The 
conduit is placed horizontally, one piece closely ad- 
jacent the next, on a slat conveyor arranged to carry 
it perpendicular to its length through a coating zone. 
In this zone atomizing bells, distributed above the con- 
duit so as to cover its entire length, spray material 
onto the external surface. The internal surface is coated 
with internal air spray guns at another station. 

To oil electrolytic tin plate on a continuous line, 
a modification of the original or air spray type of unit 
is applied, After the sheet, which moves at speeds up 
to 600 to 800 fpm, is plated and the plating remelted, 
it is carried vertically through a coating tower. In this 
tower, a pair of ionizing electrodes, one on each side of 
the sheet, is located in opposed relation to the sheet 
surface. The electrodes extend parallel to the path of 
travel of the sheet and are slightly wider than the sheet 
itself. The electrodes are charged to a high voltage 
with respect to the sheet. Special atomizing chambers 
are located on either side of the sheet. These atomizers, 
by their special design, break up the oil to be applied 
to the sheet into a very fine smoke-like mist and intro- 
duce it into the field adjacent the sheet near the bottom 
of the tower. The field immediately charges this mist 
and precipitates it onto the sheet. After deposition, the 
oil particles are held in the field for a short time due 
to the extent of the field. This retention of the field 
on the particle spreads the oil and causes the particles 
to coalesce into a continuous film. Thinner films can 
be obtained by this method than with any other meth- 
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od. Uniformity and reproducibility of film likewise are 
easily obtainable by this process. 

Because the bell system offers the possibility of 
producing very uniform films at very high efficiency, 
it is being installed in those cases where continuous 
strip materials are to be coated. Four bells, two on one 
side and two on the other, will soon be installed to 
apply a chemical inhibitor to hot dipped galvanized 
strip. This unit is designed to coat both sides of the 
t-foot strip at a rate of 300 fpm. By correlating the 
fluid delivered to the bell with the linear speed of the 
sheet, a film of constant thickness is to be deposited 
regardless of variations in sheet speed for operational 
reasons. 

A similar unit soon will be in use to apply a marking 
material to one side of a preferentially plated strip so 
that the more heavily plated side can readily be dis- 
tinguished from the lighter during subsequent manu- 
facturing operations. 

Each application must be considered in its own right 
before a correct decision can be made as to whether 
or not it is a good one for these methods. It must be 
possible to apply the materials by these processes and 
to handle the quantity of material required without 
undue mechanical complications. All materials cannot 
he electrically atomized, They may normally be too 
high in viscosity or have other properties not com- 
patible with this method. Each bell will handle only 





a finite quantity of material. If more than this is re- 
quired, more bells must be added. It is conceivable 
that for high speed operations more bells would be 
needed than would be a practical possibility. 

Space likewise is often an important factor. Since 
the bells are at high voltage, they must be positioned 
with certain minimum clearances to surrounding ob- 
jects. Some operations must be carried on in areas 
where this space is just not available. 

Still other operations are of such a nature that they 
do not need the refiinements of this method. Where 
coatings can be effectively and adequately applied 
with a mop, it would be useless to consider doing the 
job with a camel hair brush. Similarly, it would be 
useless to consider electrostatic application if other 
more direct methods are as efficient and produce as 
satisfactory results. 

However, in those cases where special results are 
required it would be wise to at least consider the po- 
tentialities of this method. As in the case of the electro- 
lytic tin line, it can offer extremely thin films at high 
uniformity and at fast speeds. As in the case of the 
pipe coater, it can offer good quality appearance at 
efficiencies which are twice those available with other 
methods. The methods are new, potent where applic- 
able, and reasonably flexible. Every progressive engi- 
neer should be well acquainted with their possibilities 
and limitations. 
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The are furnace has an 
impressive future . .. . economic 
trends in which fuel costs increase 
and electrical costs decrease will also 
tip the balance in favor of the 

electric unit... . other factors are 
lower investment cost and ease of 
decentralization of productive unit 
.... in addition, older arc furnace 
units can be kept competitive 

by relatively inexpensive 


modernization. 


Report on 


Arc Furnace Future 


By FRANK E. NICHOLSON 


Arc Furnace Engineer, Swindell-Dressler Corp., Pittsburgh, Pa. 


A STEELMAKING in the United States is a history 
of the development and evolution of processes that 
have contributed to an industry which is today the 
backbone of our nation’s economy. The prosperity and 
growth that our country has enjoyed parallels the ad- 
vances made in the steel industry. 

Much has been written recently on almost every 
facet of the fastest growing, most promising unit of 
the steelmaking group—the electric are furnace. Fig- 
ure 1—shows a typical are furnace installation. 

At the turn of the century, the are furnace first 
appeared on the steel horizon and was accepted pri- 
marily as the best producer of the high alloy quality 
steels. This is a position it still retains. 

Its pioneers are people who, believing in the position 
it should one day occupy, have never ceased trying 
to develop new ways and means to whittle at the many, 
almost insurmountable obstacles that have stood in 
the way of its being the best general steelmaking proc- 
ess from the standpoint of metallurgy, economics, and 
utility. 
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Figure 1 — The electric furnace has been one of the fastest 
growing units for steel production. 


Its biggest competition is and will be the open hearth. 
Admittedly, the large modern open hearth, with up-to- 
date controls, in a completely integrated steel plant 
and getting 60 per cent of its charge as hot metal, is 
the most economical form of present-day steelmaking. 
However, the modern electric furnace is casting an 
ever-growing shadow on the shop walls of the steel 
industry today. Its advocates believe that the ever- 
rising costs of steel production is finally getting a 
“brake” from the increasing use of are furnaces. 

Within the last seven years, improvements in design 
and operation have lowered electric steel making costs 
to a level where it can now meet the open hearth on 
equal footing on the basis of cold melting, and is edg- 
ing toward similar recognition in hot metal practice. 

The economics of the are furnace vs the open hearth 
on cold melting has been frequently discussed in talks 
and papers since 1953 and such details are common 
knowledge. 

Briefly stated, “costs above” for the arc furnace are 
about $4.00 per ton higher than similar costs for the 
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Figure 2 — Top charging has been a big factor in increasing 
furnace production. 





Figure 3 — Drop bottom buckets have resulted in furnace 
economy. (Note the flush door mechanism on the 
furnace which eliminates projections above the shell. 
This also helps in rapid charging.) 


open hearth, chiefly because of the high costs of elec- 
trodes and electric power. Cost of metallics are ordi- 
narily about $4.00 per ton cheaper for the are furnace, 
due primarily to the cost of pig iron, necessary for the 
open hearth charge. 

Since these factors can be considered as a standoff, 
the “fixed charges” (which are the result of dividing 
the annual tonnage into a pro-rated share of capital 
costs) are generally found to be $3.00 to $4.00 in favor 
of the are furnace, because of its almost “twice as fast” 
production rate (per given hearth rating). This faster 
production is partly due to its better thermal efficiency 
which is about 75 per cent compared to the open 
hearth’s 30 per cent. 
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Yield (92 vs 89 per cent) also favors electrics. Avail- 
ability cannot be ignored. The are furnace is on the 
line 95 per cent of the time, compared to the open 
hearth’s 91 per cent. 

The evolution of steelmaking in the post war period 
reflects the progress in furnace design, improvements 
to its electrical equipment and giant strides in metal- 
lurgy, engineering, and utilization. 

These developments and improvements have made 
the are furnace’s dependability, fast production, and 
greater availability possible. 

Let us briefly review these improvements and the 
contributions they have made, realizing that many of 
them can be adapted to older furnaces—and older 
shops to increase production and lower the costs. 

The general fields in which advances have been made 
to contribute to the arc furnace’s economic progress 
are: 

1. Mechanical design. 
2. Electrical equipment. 
3. Fume collection. 
4. Refractories. 
5. Electrodes. 
6. Metallurgy. 


MECHANICAL DESIGN 


Mechanically, improvements can be listed in the 
following order: Improved top charge furnace design, 
a feature exclusive to are furnaces (Figure 2). As 
shown, top charging has been standardized by Ameri- 
can manufacturers. A cylinder (or cylinders) are pro- 
vided to lift and swing the roof and electrode super- 
structure aside to permit top charging. Beam members 
extending from the superstructure suspend the roof at 
four equally spaced points. 

Charging time has been reduced by as much as 90 
per cent over door charged furnaces and the charging 
capacity has been greatly increased. 

Many older furnaces can be and have been con- 
verted to top charged units at far less expense than 
is generally realized. This investment is quickly re- 
turned in the savings that are afforded by way of: 

a. Reduction in scrap preparation cost. 

b. Increased production. 

c. Elimination of charging crews. 

d. Great savings in the minor benefits, such as roof 

changing time and relining time. 

The second item in the mechanical improvements 
has been in charging methods (Figure 3). 

Rope tied charging buckets have given way to buck- 
ets that are mechanically discharged. By revising his 
old rope tied buckets, one Eastern steelmaker has 
eliminated an annual tie-rope expense of $50,000. Con- 
sidering the increased production afforded by further 
eliminating the time formerly lost waiting for the rope 
to burn, this plant estimated they realized a savings 
of $170,000 per year in modernizing their buckets. 

Figures are available showing that by converting 
the rope tied buckets of a 9 ft-0 in. diam furnace to the 
mechanically tripped type, at a cost of under $1,000, 
an annual savings of $14,000 or more is possible by 
elimination of the rope expense and tripping time. 

For larger furnaces, the clam shell bucket has been 
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developed for fast charging (Figure 4). This type also 
eliminates tie rope; it also opens quickly and has the 
advantage of not requiring a closing stand to close the 
leaves. Similar savings are possible here. 

Further in regard to improved charging methods, 
hopper type slingers have been developed to add large 
quantities of lime, ore, and ferro alloys into the furnace 


cu ft, when at one time, scrap below 95 lbs per cu ft 
was considered sub-standard. Thus, on a 20 ft-0 in. 
diam furnace of 100-ton rating with a volumetric ca- 
pacity of say 2400 cu ft, it would only be possible to 
charge 36 tons of 30-lb scrap into the furnace and two 
additional buckets would have to be back-charged to 
satisfy hearth requirements. 
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(Figure 5). This dolomite slinger, which is familiar to 
most steelmakers, has now been revised to handle fur- 
nace additions. 

High lift trucks (Figure 6), operating between large 
hoppers and the furnaces can increase production and 
assist good housekeeping by providing an insured flow 
of lime, ore, and alloys as needed. 

Figure 7 indicates the trend to deeper furnace shells. 
As good scrap became scarcer and more expensive, 
useable scrap density dropped to as low as 30 lb per 
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Thus deeper shells were evolved to meet this situ- 
ation. The deep shell has resulted in better roof life, 
lower electrical consumption, increased scrap capacity 
and fewer back charges. 

It is interesting to note that one steelmaker has used 
these deep shells to afford quite a savings. By using 
up to 30 per cent of his charge as very light scrap, 
which he buys for $10 per ton below heavy melt scrap 
rates (which we will say is $30 per ton) he can reduce 
the cost of his metallics on a 50-ton heat by 10 per cent 
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Figure 5— The 150-cu ft dolomite machine shown has 
ka been adapted for handling furnace additions. 


or $150; this means an annual savings of $240,000 in 
scrap alone. 

This plant has averaged as many as 4! buckets of 
scrap per heat with no ill effects. Because of the im- 
proved surface to mass ratio in light scrap, and the 
immersion factor assisting in back-charges, the faster 
melt time per ton and the savings in “cost of metallics” 
are claimed to far offset the lesser vield and time con- 
sumed in charging. 

Furnace designers also made improvements to the 
electro-mechanical aspect of furnace design to insure 
steadier input and to reduce power losses. The use of 
non-magnetic steels to reduce electrical losses on larger 
furnaces has been applied to masts, mast top plates, 
electrode arms, roof beams, cooling glands, ete., where 
these components parallel or surround the power con- 
ductors. 

Electrode hoist mechanisms of the direct-connected 
tvpe have replaced the open geared type which was 
noisy, dangerous, and difficult to maintain. Hoisting 
speeds have increased to match strides in are regula- 
tion, thus insuring fast accurate electrode positioning. 
Thus power losses and surges were minimized and a 
more constant power input was assured. 

One of the most important mechanical improve- 
ments to are furnace design was the development of 
the power type, remote controlled electrode holder 
(Figure 8). 

This device as shown usually consists of a spring 
loaded cylinder (or cylinders) whose piston rod is clev- 
ised to an insulated pull rod. At the electrode end of 
this pull red is a crank to multiply force and to deter- 
mine the stroke of the electrode plunger block, which 
is connected to it. This plunger holds the electrode 
column against the contact face of the electrode holder 
with firm, constant pressure. 
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When it is necessary to slip the electrodes, one op- 
erator, from a position of comfort and safety on the 
floor, opens a valve. This admits air to the cylinder, 
opposing the springs and pushing the piston in a di- 
rection so as to release the electrode. The electrode 
holder is then raised to a new position on the electrode 
column and the air is released from the cylinder. This 
permits the springs to again take over and reclamp the 
electrode. 

It can safely be estimated, that on a large diameter 
furnace, as much as 600 hours annually can be saved 
using this device to eliminate down-time. 

At a furnace production rate of say 15 tons per hour 
and a profit of say $10 per ton, a dollar savings of 
$90,000 per year per furnace is possible. 

This device, offered by all furnace manufacturers 





Figure 6 — Lift trucks can be used in electric furnace 
operation. 


is illustrated in the exploded photograph shown as 
Figure 9. Most operating parts are outside the elec- 
trode arm for easy inspection and repair. 

Older furnaces can be equipped with this device at 
nominal expense. On the basis of an 8000-hour annual 
year, an old furnace can be equipped for less than 20 
per cent of the savings it can afford in the first vear’s 
use, and the features of comfort and safety speak for 
themselves. 

Oversized roof rings of true structural I-beams, mini- 
mize welds inside the ring and eliminate the hazards of 
water seepage to the hearth area (Figure 10). 

These newer type roof rings provide greater cooling 


Figure 7 — Deeper shells have developed as furnaces be- 
came larger. 
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design. 


area. With the water jacket outside, repairs can be 
made while the furnace is in operation. 

The trend to larger diameter roofs keeps the lower 
inside toe of the ring and the expensive skewback re- 
fractory course out of the danger of heat impingement 
if the lining wears thin, and affords longer ring life and 
lower refractory costs. 





Water cooled brims are being provided to insure a 
metal to metal rest for the roof rings and to insure 
against shell warpage. 

Along the lines of combating warpage, there is a fur- 
nace design currently evolving that is very significant. 
j In this design the furnace shell from sill line down is 
cradled in a heavy structural bed or tilting platform. 
Extending upward from this bed are heavy buckstays 
which support the formed shell plates. Thus the shell 
plates are merely refractory retainers which can be 
readily removed as they are burned or warped and 
replacement pieces easily slipped into place. All other 
shell components and the superstructure are supported 
on the bucks or platform where the possibility of warp- 
age and misalignment are minimized. 





ELECTRICAL EQUIPMENT 


Electrically speaking, there have been many vast 
improvements and developments in are furnace equip- 
ment including: 

a. Rotary regulators to assure fast, accurate elec- 
trode positioning and minimize “hunting.” This 
device helps assure constant load input, and fea- 
tures a minimum of maintenance due to absence 
of moving parts. 

b. Air circuit breakers designed for highly repetitive 
furnace switching and for interrupting primary 
circuit faults. Their design and inherent features 
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Figure 8 — The remote control, power-operated, electrode holder is one of the most important improvements in furnace 











































substantially reduce maintenance and down-time. 

c. Compact, rugged high kva transformers, up to 
35,000 with a full range of secondary voltages up 
to 550 volts, to assure high power input and re- 
duce melt down-time. 

d. Synchronous condensers and rack type capacitors 
to improve power factor and to minimize voltage 
fluctuations resulting from surges during melt 
down. 

e. Demand limiting devices, to permit easy schedul- 
ing in shops having a number of furnaces, where 
demand peaks must be closely controlled to mini- 
mize costs and stay within generating capacity. 


Figure 9— An exploded view of the remote control elec- 
trode holder. 
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NEW OLD 


Figure 10 — Oversize roof rings eliminate hazards of water 
seepage to hearth. 


FUME COLLECTION 


In the field of fume collection, hoods have been de- 
veloped to collect, exhaust and filter furnace fumes. 
These hoods are designed to permit inspection, access, 
repair, and rapid changes to parts covered by the col- 
lector hood. Two West Coast plants recently spent an 
estimated $1,100,000 in successfully combating the 
fume problem, whose control is becoming a prominent 
problem to community, labor, and health officials. 

Although not completely satisfying all of the re- 
quirements of both industry and community at pres- 
ent, there has been sufficient progress in fume collec- 
tion to date, to indicate that in the near future, we will 
see the successful conclusion of this problem. 


REFRACTORIES 


Super refractories have been developed along with 
ready mixed bottom material and patching guns to 
minimize repairs and reduce costly down-time. 


ELECTRODES 


Electrode manufacturers have developed new facili- 
ties to produce lower cost, standard sized, stronger 





graphite electrodes. These developments have been 
followed by improvements in shipment, storage, place- 
ment, and tightening techniques. Most recently the 
electrode nipple sections are being provided with tar 
reservoirs that are self baking to insure against joints 
loosening. 

Better electrode conductivity, better column 
strength and resistance to oxidation have been their 
main contributions for combating the effects of higher 
kva input, the increased use of light scrap, the use of 
smoke hoods, and the effects of oxygen. 


GENERAL 


All of these features have resulted in lesser main- 
tenance, which is an important factor in “costs above.” 
Correspondingly, they have increased the “availabil- 
ity” for the are furnace, which is also an extremely 
important facet when considering the economics of 
melting. Most important, however, these design im- 
provements have resulted in faster, better production, 
which reflect favorably from the standpoint of capital- 
ization requirements and applicable fixed charge rate 
per ton of steel poured. 

Metallurgy has matched these combined strides by 
developing faster methods of producing quality steel. 
Methods of analysis, quality control and ways to reach 
new fields of utilization, have been ever increasing. 
Induction stirring, continuous casting, new approaches 
to making steel castings and the new uses of oxygen 
are proofs that utilization and processes are being ex- 
panded. 

Regarding induction stirring, a new domestic design 
is being readied that embodies a true rotor. This de- 
sign bids fair to provide thorough mixing, uniform 
temperatures and faster metallurgical reactions plus 
all the secondary advantages that the European pan- 
cake coil type offers. The U.S. design should be lower 
in cost and its design should lend itself to retractability, 


Figure 11 — Schematic shows a typical electric melt shop layout. 
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since the criticism of the rival version is its expense 
and its vulnerability to damage from run-outs. 

Various new melt shop features to insure a steady 
flow of steel (from incoming scrap to outgoing product), 
can do much to improve production and lower costs, 
even in older shops. 

Figure 11 illustrates a typical modern (large furnace) 
melt shop. Since the four large furnaces shown can con- 
sume say 1440 tons per scrap per day, this means at 
least 20 cars of scrap must be received and unloaded 
daily, and 72 charging buckets filled if the initial bucket 
and two recharges are required per heat. 

To keep the furnaces operating to capacity, it is 
necessary at times to have at least four filled buckets 
in the furnace bay each hour. This scrap should be 
free of water or ice, so that at least a one day’s scrap 
supply under cover is attractive (Figure 12). 

Analyzed cars of scrap are shifted into the scrap bay 
and unloaded into selective bins running the length of 
the shop. The buckets are loaded directly from the 
cars by fast mobile cranes, or into the bins if the buck- 
ets are full or in transit. Filled buckets are transferred 
to the melting bay by a transfer car operating over a 
track scale, where buckets are held in readiness to 
minimize delays in charging. 

Elevated hopper type storage bins, fed by clam 
shells or conveyors receive lime, manganese and dolo- 
mite, and items such as ferrosilicon can be charged 
directly into bins from railroad containers to simplify 
handling. 

These furnace additions can be then transferred from 
the bins to the furnace as needed, by employing fast- 
shove-loaders or lift trucks. 

Electrodes, refractory and hot tops can be palletized 
to achieve concentrated storage, and receiving and 
handling these palletized items is simple and fast if 
fork trucks are employed. 

Ladle preheat stations located in the ladle pit assure 
a ready, heated ladle when the furnace is ready to tap. 

Molds on standard gage ingot cars can be easily 
spotted along the elevated teeming platform. Cross- 
over tracks are provided to grant easy placement or 
removal of a train of molds, even though a given por- 
tion of the teeming platform is in use. 

Ladle gantry cars (Figure 13) are another method 
of pouring ingots to minimize crane traffic in crowded 
shops. It is only necessary for the crane to transfer 
the ladle to or from the car, then go about its business 
of servicing other items in the shop. 

Other modern features of an up-to-date shop can 
be items such as: 

a. Pit located electrode make-up (or tightening) 

racks. 

b. Fast gantry cranes over teeming platforms for 
placement of refractory hot tops, and to handle 
portable mold spray equipment. 

c. A conveyor type stopper rod oven with make up 
and discharge tables at either end. 

d. Pit type ladle repair stations. 

e. Adequate storage facilities located for fast, posi- 
tive material placement when needed. 

Thus it can be seen that a modern shop, properly 
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Figure 12 — It is desirable to keep at least one day’s scrap 
supply under cover. 


laid out and complemented by adequate materials 
handling facilities, can contribute much to the success 
and economics of the arc furnace steelmaking process. 

Considering all of the savings afforded by the various 
foregoing items, it can be seen that are furnace steel- 
making is ever progressing to further reduce costs. 

What of the future of are furnace practice? 

Assisted by its inherent advantages of flexibility or 
adaptability to frequent changes in production and 
metallurgical schedules, its dispersal ability, which is 
attractive to steelmakers from the economics distri- 
bution point of view, its ability to be shut down or 
started up quite simply (which makes it attractive in 
view of the trend in labor to a five-day week, or in 
face of lean times), the arc furnace has an impressive 
future. 


Figure 13— Ladle gantry cars minimize crane traffic in 
crowded shops. 
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Figure 14 — Electric furnace capacity has gone up at the 
same rate as generating capacity. 


Fuel costs, which are the big factor favoring the 
open hearth today, will favor the are furnace in the 
future. 

It has been foretold by experts that by 1975, open 
hearth fuel costs will increase 20 to 25 per cent in terms 
of 1955 dollars, whereas the constantly increasing effi- 
ciency of electric generating plants are lowering elec- 
tric power costs. 

As shown on Figure 14, the percentage increase in 
electric furnace capacity since 1925 closely parallels 
the total U. S. generating capacity climb during the 
same 30-year period. On the basis of relative dollar 
values, kwhr costs for the total electrical consumption 
in the U.S. have decreased 33 per cent since 1920, and, 
for the large industrial consumer, are down to an aver- 
age of 10 mils per kwhr, or, a decrease of more than 
50 per cent since 1937. 

Generally, industrial power costs have fluctuated 
between 9 and 10 mils per kwhr for the past four years, 
but indications are that further reductions are entirely 
possible, through the introduction and advancement 
of new generating and distribution techniques. 

Regarding metallics, the are furnace is now favored 
in cold melting because of the use of pig iron and 
selective scrap for the open hearth. The spread between 
the are furnace’s cheap scrap and the expensive me- 
tallies open hearth charge should continue (in cold 
melting) because of the growing scarcity of iron ore 
and the relatively high costs of taconites. 

In hot metal practice, the are furnace is just enter- 
ing the field. Because of the high cost of thermal energy 
in the are furnace, it would appear that it would cur- 
rently stand to gain further from the use of hot metal 
that was melted by cheaper fuel. As fuel and power 
cost equalize in the future, the trend to are furnace 
duplexing should increase. 

Development for processing molten iron in the arc 
furnace is currently being carried on. One Canadian 
clectric-steelmaker has installed blast furnaces and is 
using an European method to rid the iron of impurities 
by a top blown method unlike the bessemer converters 
now In use. 

It is likely that feeding electrics with hot metal could 
cost $1.00 per ton or more over similar open hearth 
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practice, since the are furnace charge in this method, 
needs be blown and partially refined. 

This cost can improve if a combination converter— 
arc furnace is evolved, whose electrode could be swung 
aside to permit the blow of oxygen and returned over 
the bath to adjust temperature and final analysis. 

An increase of 400 per cent in electrical steel produc- 
tion has been predicted by a prominent New York 
statistical expert by 1975. This would mean a tonnage 
of 40,000,000 (electric) ingot tons and the purchase of 
$900,000,000 in are furnace equipment. 

Thus the trend has already started, older are fur- 
naces and shops have begun to modernize to measure 
up to standards. 

The last six newcomers to the steelmaking industry 
use arc furnaces as their melting medium. 

Furnace diameters are increasing to match the open 
hearth capacities. Furnaces up to 24 ft-6 in. have been 
installed. Figure 15 indicates that as the size of fur- 
naces and transformers increase, their cost increases 
proportionately at a given rate. It can be readily seen, 
however, that the production also increases, but at a 
much greater rate. 

There is an optimum diameter and input rate some- 
where in the progression of these sizes, where the pro- 
duction profits as opposed to investment and operating 
costs level off and finally descend, but at this writing 
it appears that arc furnaces of hearth sizes comparable 
to their open hearth counterparts, are here to stay. 

It can then be concluded that the future market for 
are furnace sales will be partially furnished by the ever- 
growing list of small steel producers. 

Such developments as continuous casting, cast steel 
railroad car wheels, ductile iron, the oxygen-blown 
converter process and strides in special aircraft steels 
by these so-called “small producers” is evidence of 
their expanding initiative and potential. 

Are furnaces will also continue their gain with the 
big producers by filling expansion needs, replacing 
older open hearths, etc., until such time as the eco- 
nomics warrant large capital outlays for completely 
new plants. 

Meanwhile, older are furnace shops with outmoded, 
small capacity furnaces and equipment, can keep com- 
petitive and expansive by inexpensively modernizing 
with some of the features discussed that have con- 
tributed to this shift in economics. 


Figure 15— Productive capacity of electric furnace goes 
up faster than the equipment cost as the size increases. 
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DISCUSSION 


PRESENTED BY 


E. H. BROWNING, Manager, Metal Working Sec- 
tion, Industry Engineering Department, West- 
inghouse Electric Corp., East Pittsburgh, Pa. 


D. R. COCHRAN, Application Engineer, General 
Electric Co., Schenectady, N. Y. 


E. H. Browning: Our company entered into the de- 
velopment of a magnetic stirrer for holding ladles and 
electric arc furnaces early in 1951. At this particular 
time, the Babcock and Wilcox Company at Beaver 
Falls, Pa., was in need of such a device to prevent 
freezing of molten metal in a holding ladle used in 
association with a continuous casting process. There 
was also good reason for having such a stirring device 
so as to obtain a good intermixing of the molten metal 
being held in the ladle prior to casting. 

The ladle to be used was to have a holding capacity 
of about 12,000 lb of molten steel. Since the stirrer and 
the ladle were both to be designed and built, a choice 
was available in the selection of the desirable form of 
both the ladle and the stirrer. Subsequently, the hold- 
ing ladle was designed with a portion of its bottom 
being inclined about 30 degrees from the horizontal 
and constructed of a grouping of non-magnetic, water- 
cooled steel tubes upon which the refractory material 
would rest. The magnetic stirrer was designed and 
built as a four-pole rotating electromagnet and was 
quite similar in appearance to a basic rotor of a syn- 
chronous motor. This rotating electromagnet was de- 
signed for placement under the inclined bottom of the 
holding ladle. 

The magnetic flux, as established by the excitation 
power to coils wound on the rotor poles, emanated from 
these poles and swept the molten metal located in the 
bottom of the holding ladle as the electromagnet ro- 
tated. This action resulted in a stirring motion being 
imparted to the molten metal within the ladle. The 
rotor used was about 38 in. in diam over the poles and 
about 30 in. axial length. The poles were made of low 


carbon steel and the coils on the poles were glass in- 
sulated for high temperature operation. A 5-hp ad- 
justable speed direct-current motor was utilized for 
rotating the stirrer. Excitation power to the stirrer was 
of the order of 50 amperes at 230 volts. Through ad- 
justment of the speed of rotation and the excitation 
power, the stirring velocity of the molten metal could 
be controlled. Visual examination of the slag displace- 
ment at the top of the holding ladle presented con- 
clusive evidence of the stirring action obtained. 

A full-scale rotating magnetic stirrer will be placed 
in service about the middle of this year on a 12,000- 
kva electric arc furnace. The bottom of the existing 
furnace will be modified through the replacement of 
the carbon steel plates with stainless steel. The stirrer 
itself will be a two-pole rotor design with this rotor 
being supported by the furnace foundation and not 
from the furnace shell itself. 

D. R. Cochran: In his paper, Mr. Nicholson reviewed 
very briefly the electrical equipment used with modern 
arc furnaces. He mentioned that rotating regulators 
have helped improve furnace performance. However, 
it should be emphasized that this type of regulator 
has not yet been used to its maximum capabilities 
as far as electrode speed is concerned. 

Electrode speeds as furnished by domestic furnace 
manufacturers are usually not over 48 in. per min al- 
though higher speeds have been used. However, elec- 
trode speed is becoming more important as more light 
scrap is being used, which necessitates more back- 
charging. It is desirable to have higher electrode speeds, 
particularly on manual control, to keep back-charging 
time to a minimum. 

A recently completed electronic differential analyzer 
study of a rotating type electrode regulator has shown 
that it is possible to more than double electrode speeds 
without any modification to the regulator or the elec- 
trode system other than changing the gear ratio and 
electrode motor horsepower. As a result of this study, 
an electrode regulator is now being manufactured for 
use with an electrode system geared for approximately 
96 in. per min on automatic control and 192 in. per min 
on manual control. It is expected that this will start 
a trend toward higher electrode speeds. 
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A IT isa question whether the electric overhead travel- 
ing crane has set the pace for the steel mills, or the 
steel mills have set the pace for the capability of the 
cranes, remembering, that one of the famous builders 
of cranes has for years advertised that, given the run- 
way, they will lift the world. 

The fact remains the crane builders give the steel 
industry and other industries just what they ask for, 
be it standard duty, light duty, heavy duty or special 
duty, and for all the good that they build into the 
cranes, they all require maintenance, good maintenance, 
or no matter how well built originally, they will end up 
like the proverbial ‘‘one-horse shay.” 

It is a matter of record that traveling cranes of the 
manually operated type were in use in 1880. They were 
offered both by English and American builders. Early 
power-driven cranes were complicated designs of power 
motion involving a squaring shaft outside the bridge 
runway girders and multiple clutches transferring the 
power of the squaring shaft to the hoist trolley on bridge 
motions. Many engineers have been fortunate enough 
to see and operate a model of this type crane on display 
by one of the crane builders at the annual convention 
and exhibits of the AISE in Cleveland. 

The record also discloses a three-motor crane was 
built and placed into operation in 1890. All these early 
cranes were slow speed units with low lifting capacities. 
Of course, this was in keeping with the general trend 
in that era, 

Inland ordered EOT cranes in 1901 for their Indiana 
Harbor Works, and one of these cranes is still in service, 
but not with the same electrical controls or motors. 
Development of these cranes was about as follows: 
1880 for mechanical cranes, 1890 for electrical cranes, 
and in 1901 Inland started. Therefore, 1910 seemed to 
be a good year to start seeking information about such 
cranes and their maintenance. The author picked this 
particular year, because it is the one in which he started 
to obtain first-hand information about these cranes 
under some of the old-time electrical and mechanical 
repairmen of that period. In those days it was a repair 
gang in fact, and that is about all that was done 
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FIRST COST versus MAINTENANCE COST 


for electrical overhead traveling cranes 


By WILLIAM A. PERRY 
Assistant General Superintendent — Service 
Inland Steel Co. | 
East Chicago, Ind. : 


make necessary repairs. Each department did not have 
the repair crews which is now common practice, but one 
general crew was quartered in the mechanical or elec- 
trical repair shop, and calls were answered as received 
from the different departments. This was not conducive , 
to quick repairs and short delays, since many times we 
would be working on a crane in one department when 
another department crane would have a breakdown and 
the squad leader would determine which of the two 


—-- 
| .... one does not realize how fast industry pro- 7 
| gresses until he looks back on what developments | 
have occurred over a relatively short period of 
years ....the author, one of the old-timers of ) 
the steel industry, reviews developments in cranes 

| since the turn of the century, a field in which he 

has been very active... . 

1 

departments was the most important insofar as delays / 


were concerned, and that is the job that was completed 
first. This was back in the days of ‘‘one week nights and 
one week days’ — eleven hours on the day shift and 
thirteen hours on the night shift. 

This year, 1910, is also of great importance for it is 
the year following the one that has had such a profound 
and lasting effect on all our lives. John Reed, then 
president of the Association of Iron and Steel Electrical 
Engineers, had just completed an invitation meeting at 
Milwaukee, Wis., in connection with an annual meeting 
of the Association. This was an invitation to all who were 
interested in safety to meet with the president of the 
Association of Iron and Steel Electrical Engineers and 
his committee to really tackle the safety problem in a 
serious manner. From that meeting developed what is 
now known as the National Safety Council. It was 
thought important to mention this safety first, last and 
always idea at this time since the application of safety 
devices to cranes has been a factor in the increase in the 
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Figure 1 — Early crane trolley shown has open gears, old 
style brake, no limit switch and copper collectors 
between crane girders. 


original cost of the cranes, as well as a change in main- 
tenance methods and cost. 

After the year had been decided upon, it was found 
to be somewhat of a problem to find information about 
the cost of cranes in that particular year, however, not 
too difficult to obtain from the old records, facts and 
figures pertaining to some 1907 cranes. 1907 was close 
to one of the so-called panic years. However, one of the 
indexes indicates it would have been cheaper to pur- 
chase a crane in 1905 or 1910, so seemingly it was not 
un opportune time to do any purchasing. 

We located, in the now yellow-with-age records, the 
data on three cranes purchased in 1907. Two were 
fifteen-ton capacity, single hoist cranes of 112-foot span, 
one with a stationary cab, costing $7200 and one with 
a traveling cab and equalizer beam costing $8500. These 
were real modern cranes for that period, coming equip- 
ped with drum type controllers, R-27’s and R-28’s 
instead of the commonly used older type Morgan con- 
trollers with their top reversing drum, open face con- 
tacts and sweep arm. The bridge was driven by two, 
one at each end of a bridge girder, 12-A, 30-hp motors. 
The hoist was powered by a 12-A, 30-hp motor and the 
trolleys by a K-3 5-hp motor. The other EOT crane was 
purchased for handling hot metal from the blast fur- 
naces and was installed at the open hearth department. 
It was a 40-ton capacity, single hoist 25 ft-6 in. span 
and cost $6800. It was a modern crane for that time, 
equipped with drum type controllers. The hoist was 
powered by a 38-B, 50-hp motor, the bridge was driven 
by a 12-A, 30-hp motor and the trolley by a k-4, 
74%-hp motor. 

While these were among the best of the cranes at that 
time, let us review a few of the then regularly supplied 
mechanical and electrical parts. Of course, safety-wise 
there were no limit switches on the hoist, no handrails 
or toe boards on walkways. The cab was hung by angle 
iron supports, and the balance of the cab was entirely 
of wood, including the floor. Fire extinguishers were 
conspicuous by their absence. Gears were run open, no 
covers being used; couplings were of the exposed bolt 
type and also uncovered. Incidentally, access to the 
crane cab was by means of a vertical ladder attached to 
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Figure 2— Old style trolley used wheel collector. 


Figure 3— More modern cranes used steel rails with 
double shoe collector. 


a building column. The wiring was generally run open, 
no rigid conduit being used, either on porcelain or 
wooden cleats in and around the crane cab, from there 
to the trolley wires and on the trolley the leads were in 
circular loom. The switchboard generally consisted of a 
board covered with sheet asbestos upon which was 


Figure 4— Old style switchboard with open knife switch 
and fuses, dinkey controllers, were once standard on 
steel mill cranes. 











mounted a double pole, single-throw knife switch as a 
line interrupter, and each motor circuit was protected 
by two single pole fuses. The resistors were mounted 
‘ither below the floor or in the rear of the cab. Copper 
trolley wires were run the full length of the building to 
carry power to the cranes, collectors being trolley wheels 
approximately four inches in diameter. Trolley wires 
were used the length of and in between the bridge 
girders to carry power to the hoist and trolley motor, 
collectors being, in most cases, a brass slide. This was a 
long, long time before dynamic braking was employed 
in the hoist circuit, a simple, double coil solenoid band 
type brake being used as a holding device. 

Mechanical parts were generally simple and easily 
machined parts, supported on castings or structures 
fabricated by bolting or riveting. No alloys were used, 
or no special heat treating of parts. Replacement parts 
or spares were generally made in the shop of the user. 

When changes due to breakdown or replacement of 
worn parts was necessary, it was a slow and laborious 
task, this being the days of straight shafts with extended 
“T” head key S, bearings or bearing bushings were not 
split, and renewal of these parts required the removal of 
the gear pinions or brake wheels. When these jobs took 
place, usually there were plenty of opportunities for all 
to demonstrate how good they were at handling a 
sledge hammer, hence, the then honored and now 
derisive title “sledge hammer mechanic.” 

The most troublesome unit on most of the EOT cranes 
was the hoist mechanical brake. Lubrication was by the 
old fashioned oil can, grease bucket, and gear shield 
simple, sloppy, and wasteful. The craneman was gener- 
ally an electrical, mechanical man in his own right, took 
great pride in his crane, keeping it clean and in good 
operating condition, did most of the minor repair work 
and assisted with all major repairs, took care of lubri- 
cation and the small replacement parts on the crane. 
Leave with him fuses, carbon brushes, controller fingers, 
contacts, an assortment of bolts, nuts and washers, and 
he would keep the crane operating except for major 
breakdowns. 

Mill production and product mix schedules were all 
in favor of light duty for the crane. Lifts were small and 
light. Equipment throughout the department was of 
light construction, and moving of cars and other side 
pull jobs was a rare occurrence; all of these factors 
making the duration of use and the interval between 
uses more of a balance, and consequently wear and tear 
was in keeping with the materials then in use. Mainte- 
nance costs naturally were low, mechanical replacement 
parts were not made of special metals, and could be, in 
most cases, manufactured in the user’s own repair 
shops. Cranemen contributed greatly to the low cost 
maintenance by doing most of the small repair jobs 
necessary during operations. Hourly rates of repairmen 
were between twenty and twenty-five cents per hour, 
and there was none of the horizontal or vertical or 
“this is not my job” discussion in those days. 

World War I found us with several previous vears of 
significant development work in the art of crane design 
and construction. The electrical age had become well 
established, crane builders had an ally who gave to 
them apparatus which would enable the crane builders 
to construct safer, faster, greater capacity cranes with 
a more favorable over-all performance. 
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Figure 5— Block type limit switch is shown suspended 
below trolley. 


Figure 6 — Modern limit switch is mounted on top of 
trolley. 


Figure 7— Trolley with modern limit switch, modern 
brake and pump type lubrication system. 


Dynamic braking had become a useful unit and was 
incorporated in all hoist circuits. When properly applied 
in the circuit, this prevented over-speeding of the load 
hook, in turn limiting speeds to prevent electric damage 
and to a great extent the mechanical shocks brought 
about by mechanical stopping devices. Its installed 
cost was in many instances on a par with, or less than, 
a good mechanical load brake. With the many apparent 
advantages of dynamic braking on the hoist, it was still 
a controversial issue of that era. Many cranes were 
purchased where dynamic braking was specified, but 
provision was also made on the trolley frame for a 
mechanical load brake, if at some future time it was 
found necessary to so equip and protect the hoist. We 
all remember the dinkey controller and some steel men 
still have among their souvenirs the brass circuit dia- 
gram plates from a dinkey dynamic braking controller. 
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Figure 8— Old style bridge girder walkway had large 
openings. 


The crane wiring was now in rigid conduit admittedly 
with cast iron fittings; they, in many instances being a 
source of great annoyance and trouble. Electrical hold- 
ing brakes had been improved. Two were installed on 
most hoists, but most were better as holding brakes 
than they were as stopping brakes, and were so applied 
on the hoist mechanism. 

Foot actuated mechanical brakes were standard on 
the bridge drives of cranes with fixed cabs. Main and 
auxiliary hoists were now steel cable jobs in preference 
to chains as were many of the earlier jobs. The then 
rather new type mill motors were standard equipment. 
Hoist limit switches were still of the block type. Me- 
chanical features did not lag behind the electrical im- 
provements. Steel castings were employed more and 
more, bearings were of the split bushing type, so changes 
or replacements could now be made without removing 
gears or pinions. All parts of the cranes were checked 
for safety appliances, handrails, toe boards, access plat- 
forms, stairways instead of ladders, electrical switches 
were equipped with lockout lugs, and in general safety 
provisions were forging well to the front. 

Consideration had been given to the design of the 
crane cab to make conditions more favorable for the 
operator, both his comfort and vision. 

These features, of course, all increased the over-all 
cost of the crane. 

At the start of this period, hourly rates for repair 
crew members had risen about 25 per cent, and crane 
purchase prices had increased about 40 per cent. 

In a relatively short time, spurred on by the rapid 
expansion of plants and manpower shortages brought 
about by the war effort, labor wages and crane prices 
more than doubled. Equipment costs and labor rates 
suddenly seemingly had no ceiling. Then for ten to 
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Figure 9 — Modern bridge girder walkway enables servic- 
ing of collectors from the walkway. 


twelve vears there were peaks and valleys in wages and 
costs of purchased equipment, but planned maintenance 
continued to receive more and more attention, until in 
the late °20’s, it became an established procedure in 
most plants. By 1924, we had for that period what we 
thought was a well-planned and result-producing plan 
ned maintenance program. 

The mill operators were called upon to meet increas- 
ingly exacting deadlines on delivery and were becoming 
more critical of outage time on all productive units. 
Maintenance and maintenance costs were beginning to 
be subjects of very serious consideration by all involved. 
The planned maintenance bug was in the air, but it, 
at that time, had numerous other names; however, all 
strived for the same goal, low cost of maintenance. 


Figure 10 — Modern bridge girder walkway shows control 
boards and resistors mounted on walkway. 
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Figure 11— Dynamic braking hoist training device has 
been very effective. 


The so-called “hot strip mill era” then entered the 
picture in the early °30’s, and by that time it was an 
accepted fact that more should be built into steel mill 
cranes to assure the utmost in continuity of service with 
the lowest possible maintenance expenditure. 

Crane manufacturers, like all others, met this chal- 
lenge, and the cranes continued to improve as safety, 
strength, speed and continuity of service had been 
demanded. 

Delays to mills brought about by crane outages just 
could not be accepted by the mill operators, especially 
since this seemed to be the appropriate time to obtain 
the greatest amount of the best equipment for the 
minimum outlay of cash, and thus endeavor to obtain 
the most in continuity of operation. 

Crane standards were on their way and interchange- 
ability of parts was receiving serious consideration. Full 
magnetic control came into its own on all powered 
motions, ofttimes at the specific request of the mechan- 
ical forces, who were quick to realize the benefits to be 
obtained by pre-determined torque acceleration and 
deceleration of electrically driven equipment. Ease of 
replacing parts and accessibility features to expedite 
maintenance jobs and repair work came into severe 
scrutiny on crane designing. Walkways on both sides 
of the crane girders, collector rails and staffs readily 
accessible from the walkways, hydraulic brakes on 
bridge drives, improved band and shoe brakes on hoists, 
equally effective in either direction of rotation, factory 
designed and properly installed limit switches, alloy 
parts where required, heat treated gears, pinions, brake 
wheels and other wearing parts, tapered wheels to assist 
in proper alinement of cranes on the building runways, 
anti-friction bearings where possible, and a centralized 
lubrication system on each crane, totally enclosed gear 
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cases for safety and correct lubrication, roomier and 
totally enclosed crane cabs for greater comfort of the 
operator, controls and resistors mounted upon the walk- 
ways with small master controllers located in the crane 
cab, just to mention a few of the changes and improve- 
ments making for better cranes than we had ever pre- 
viously received. 

As we entered into the °50’s there was no doubt about 
the steel mill crane being a highly specialized piece of 
machinery that requires specifications which exceed 
those of the standard industrial crane to insure safe 
and uninterrupted service under present day steel mill 
operating conditions. 

Through the years, repair and maintenance men of 
the steel mills have found it desirable to make many 
changes to the cranes they have purchased. These 
changes were found necessary to obtain the maximum 
continuous service expected by the operating depart- 
ments. Also these changes and improvements are of 
known and proved value. 

There is no question but that all this has increased 
the first cost of cranes, but in turn, it has also increased 
the safety factor, continuity of service, and availability 
of cranes. 

Two sets of standard specifications are currently re- 
ferred to by purchasers of cranes to check and supple- 
ment their plant specifications. One is by the Electrical 
Overhead Traveling Crane Institute covering standard 
cranes for warehouses, machine shops, foundries, struc- 
tural shops, etc. The other is the Association of Iron 
and Steel Engineers specifications for EOT cranes for 
steel mill service. In many instances, both refer to cranes 
of the same capacity, but one will be 100 per cent more 
expensive than the other, and local specifications may 
bring this up another 50 per cent. One example of this 


Figure 12 — Remote control safety flag and flasher light 
will be mounted on crane bridge girder walkway. 
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local specification is the craneman’s cab. “Include a 
totally enclosed cab, glass enclosure, sloping front, large 
comfortable seats, electric heater, radio or telephone 
communication, electrical sirens, and air conditioning.” 

Now let us just add some more features for the main- 
tenance man: wide toe board and railing protected walk- 
ways along each side of the crane girders for the mount- 
ing of control boards and their resistors to make easily 
available for normal maintenance in the safest possible 
manner while the crane is under operating conditions, 
trolley conductors and collectors served from the same 
walkways, jacking lugs or built-in jacks for easy and 
fast truck wheel changes, flexible couplings to eliminate 
alinement difficulties, and the best materials available 
to obtain long service under working conditions. 

What does the operator get? — Just about the safest, 
fastest, most useful, trouble free operating units in the 
department. 

Since the dollars spent for cranes and the dollars paid 
in wages are one and the same insofar as inflation is 
concerned, it serves our purpose best to not attempt to 
make any adjustments. Since our 1907 crane purchase, 
there have been peaks and valleys in both crane prices 
and wages, but the trend has ever been upward, and 
today we are riding peak-wise. A 15-ton capacity crane 
of 1907 and a 15-ton capacity crane of 1954 are quite 
different pieces of machinery, and likewise so are the 
prices. Depending upon what you put into the speci- 
fications, today’s 15-ton capacity crane will cost ten to 
twelve times the price of the 1907 crane. The mainte- 
nance wages are also ten to twelve times that of the 
1907 rate. Hereto are factors involved somewhat akin 
to the mechanical factors, in other words, how much 
in-plant and out-of-plant instruction and training have 
you made available to your maintenance men? It is 
our opinion that well trained men keep well designed 
and constructed equipment operating with the minimum 
cost and delay. 

To keep maintenance cost down and prevent costly 
damage to valuable equipment, it is essential to have 
properly trained and qualified personnel. Prior to World 
War II, there was little difficulty in getting reliable 
maintenance and operating personnel. 

At Inland we have established a training program to 
provide a general understanding of maintenance and 
operations of cranes as well as other equipment. The 
purpose of the training program is to improve the per- 
formance of maintenance and operating personnel by 
better understanding of good practice and in preparing 
them to assume jobs of higher sequence. 


Inland, in conjunction with the Purdue University 
Technical Institute, has initiated a vocational training 
program. Under this program full time employees are 
selected to attend classes on their own time in one of 
several technological fields. The same classes are sched- 
uled during the day and evening and an employee 
working shift work can thus attend either day or eve- 
ning class without interrupting his course. The costs of 
tuition, books and other school fees are paid for by 
Inland. The course is for two years and credits received 
may be applied toward a Purdue University Technical 
Institute diploma. It is hoped that those trained under 
the program will help Inland build an even more capa- 
ble organization so that the company can solve effec- 
tively increasingly complex problems of steel manufac- 
ture and processing. The program offers employees the 
opportunity to earn, learn and gain industrial experi- 
ence which can qualify them for better jobs. 

Classes are held at the Technical Institute and con- 
sist of about five hours of class work a week. All courses 
are taught by Purdue instructors and there are guest 
lecturers from Inland. The theoretical classroom work is 
supplemented by practical day-to-day experience in 
Inland’s plant. 

To assist maintenance and operating personnel in 
understanding the sequence of operations of a crane 
hoist, Inland has designed and developed a model crane 
hoist drive which includes all the components of the 
hoist drive such as motor, brake, limit switch, controller, 
panel and hook. This model drive also has a lighted 
frosted glass panel which shows the electrical devices 
and circuit in various colors for each step and direction 
of the controller. By observing the model drive in opera- 
tion, the function and purpose of contactors and other 
electrical parts can be seen on the frosted glass panel. 
This model is used as a training device and has aided 
the maintenance and operating personnel in performing 
their duties safely and properly. 

Considering the high cost of modern mills, and recog- 
nizing the close relationship existing between cranes 
and maximum production output of these modern mills 
with the limited down turns for mill maintenance work, 
it is our duty to obtain the best cranes for the money 
expended by writing EOT crane specifications that will 
meet the particular requirements of the job to be done, 
ever keeping foremost in mind that the best equipment 
in the original investment lends itself more readily to 
longer trouble-free operations, requiring fewer mainte- 
nance hours at a reduction in maintenance cost — the 
goal of every maintenance organization. 


Are you annoyed by having someone borrowing 


your magazine when you want it ? 


Get him to join the AISE. 
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E Combustion Engineer 
Armco Steel Corp. 
Middletown, Ohio 








.. at Armco, a balanced-pressure coke oven gas system makes 


possible the use of all surplus gas from Middletown coke plant 


as it is produced and all the gas from Hamilton plant... . 
pumovage varies from 500,000 to 900,000 cfhr through 10 miles 


of 16-in. line without bleeding .... pressure in steel plant 


distribution system is held within a range of 0.5 psi.... 


A THE Armco coke plant at Ham‘Iton disposed of the 
surplus coke gas for many years to the public utility in 
the vicinity. Facilities included a 5,000,000-cu ft water- 
less gas-holder, three two-stage compressors to pump 
200,000 cfhr each against 100 psi, liquid purification, 
and oxide boxes for sulphur elimination. In 1942, a 16- 
in. line was constructed from this coke plant to our East 
Works plant at Middletown, a distance of ten miles, to 
supply an outlet for coke gas in the face of expanded 
production at the coke plant and decreasing use at the 
utility. By 1948, the utility had discontinued the use of 
coke gas entirely so that all of the gas was used at East 
Works and, in the meantime, another oven addition 
was placed in operation, so that the 16-in. line was 
loaded to capacity. Additional compressor capacity 
was needed, so that two 125,000-cfhr single-stage ma- 
chines and later one 200,000 cfhr single-stage machine 
were installed. These machines were designed to pump 
against 50 psi, which has turned out to be an unfor- 
tunate choice, since that pressure has turned out to be 
about 5 psi less than is needed for peak pumpage. 

The fuel load at East Works was such that sufficient 
seven-day, twenty-four hour load was not available to 
absorb all of the 16,000,000-cu ft daily supply from 
Hamilton, and practically all of the mill load was sub- 
ject to temperature control, which meant that load 
swings were rapid and extensive. As a result of such 
load fluctuations in a system of such great length, the 
line drop variations were severe, and swings of as much 
as 10 psi in the East Works system pressure were com- 
monplace. Furnace operating conditions left much to 
he desired because of the difficulty of maintaining 
proper temperature and atmosphere control. 

Under the conditions of load fluctuation and the long 
distribution system, it appeared obvious that any at- 
tempt to stabilize line pressure must be directed toward 
the consumption end of the system. Natural gas was 
available at proper pressure and in adequate supply, 
so that the answer to the problem seemed to be a mix- 
ture of natural gas and air, in proper proportion, intro- 
duced into the coke oven system at some point, where 
problems of operation and pipe line location could be 
minimized. 
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An acetylene generator plant and oxygen distribut- 
ing system were operated by a force of old gas makers, 
and this operation was located favorably with respect 
to the coke gas piping so that the location for the mix- 
ing station was chosen to fit in with this operation. 
Figure 1 shows a line diagram of the coke gas piping 
as it was at the time the mixing station was built. A 
glance at this diagram will show that the natural gas- 
air mixture was introduced into a dead-end line serving 
sheet normalizing furnaces, hot sheet mill heating fur- 
naces, and direct-fired sheet coil annealing furnaces. 
The furnaces in this group, therefore, could conceivably 
be operated on straight coke gas one minute and prac- 
tically straight natural gas the next, according to fluc- 
tuations of load on the mixing station. 

The design of the mixing station was patterned after 
the practice followed in peak-shaving installations us- 
ing LP gas. Such installations are built on the principle 
that the heat units delivered from a burner must re- 
main the same whatever the fuel source. Any replace- 
ment or supplement of gaseous fuel must involve dif- 


Figure 1 — Diagram shows coke gas piping as it was in 1948. 
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ferences in both heat value and density which will affect 
the amount of heat delivered from a burner, so that 
compensation must be made for such influences. 

The usual procedure in such cases is to base the sys- 
tem on a richer fuel than the one to be supplemented 
and then dilute to a combination of heat value and gas 
density which will give equal heat delivery. If the den- 
sity of the mixture is higher, the flow through the 
burner will be less and the heat value must be increased 
to compensate for the smaller flow. The flow of gas past 
an obstruction, such as the orifice in a burner, is pro- 
portional to the square root of the density, so that the 
calculation of a mixture must take this factor into ac- 
count. If coke oven gas is taken as 550 Btu and 0.4 
specific gravity, and the natural gas as 1050 Btu with 
specific gravity at 0.61, the mixture of air and natural 
gas to supplement coke gas can be calculated as fol- 
lows: 


If A is the fraction of air, then: 
1050 (1—A) a 550 
0.61 (1—A)+A 0.4 


Simplifying 0.581 — 2.268A+ A?=0 
=().29 
1—A (natural gas fraction) = 0.71 


A (air fraction) 


Hence, the mixing station must be organized to main- 
tain a mixture of 71 per cent natural gas and 29 per 
cent air. The heating value of the mixture will be 745 
Btu and the specific gravity will be 0.723. 

Since the Hamilton coke plant was equipped to purify 
the surplus gas for public utility use, the same control 
and regulating valves could be used as for natural gas. 
Years of experience have proven that bronze trim cor- 
rodes out rapidly in coke gas service so we have learned 
to specify stainless trim and a hardened alloy seat. 
Also that all guide surfaces must be cut to knife edge 
contacts as nearly as possible. All valves must be 
cleaned periodically, at least once each year. The or- 
iginal mixing station was organized to hold 18 psi and 
the entire plant was run on that pressure base. A pres- 
sure controller was arranged to open a 6-in. diaphragm 
motor valve in a 20-psi natural gas line as the plant 
pressure dropped below the 18-psi setting. The quan- 
tity of gas thus admitted was measured by the differen- 
tial across an orifice plate. The natural gas orifice run 
was paralleled by a compressed air orifice run designed 
to pass air from a source at parallel conditions at ap- 
proximately the 71 to 29 ratio. A gas-air ratio control- 
ler actuated a 6-in. diaphragm motor valve in the air 
line to keep the ratio between natural gas and com- 
pressed air constant for all conditions of load. An ad- 
justment is incorporated into the gas-air ratio control- 
ler so that the ratio of air to gas can be adjusted. Figure 
2 shows a diagram of the mixing station assembly. 
Question may be raised as to the choice of air for a 
diluting agent, especially since a mixture of gas and air 
could conceivably introduce an element of danger. 
Actually the proportion of air required for mixed gas to 
replace coke gas is so small compared to the minimum 
requirement for an explosive mixture with natural gas, 
that no hazard is involved so long as reasonable air-gas 
ratios are maintained. A safety shut-off is built into the 
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schematic. 


control system in such manner that no air can get into 
the system if the natural gas supply should fail. 

Use of a low heat value gas such as blast furnace 
gas for dilution merely aggravates the problem since 
neither continuity of supply nor composition can be 
assured, and compensation for such variables must be 
incorporated into the mixing system design. Air is the 
most dependable and least variable of all the familiar 
gases, since its composition is always exactly the same 
so far as combustion requirements are concerned. The 
physical variations due to temperature, pressure, and 
moisture content are common to all the usual gases, as 
well as to air. 

The use of air has the added advantage of not in- 
creasing the quantity of inert material in the combus- 
tion process, since the amount of air used for mixing 
merely takes the place of an equivalent amount of com- 
bustion air, and the weight of flue gases taking heat out 
the chimney, remains the same. The use of blast fur- 
nace gas as a diluting gas means, on the contrary, that 
a dead weight of carbon dioxide and nitrogen is intro- 
duced into the system which means increased fuel con- 
sumption and lowered heating potential. 

The question of air supply demands consideration, 
especially since the 18-psi level involved in the discus- 
sion thus far, lies in the no-man’s land between air com- 
pressors and multi-stage or positive rotary blowers. 
The plant compressed air system at the time had plenty 
of capacity supplied from both steam and power driven 
units, so that the service was dependable to practically 
the same degree as that of natural gas, which has been 
shut off only once in twenty-seven years of personal 
knowledge. Good engineering practice would probably 
have dictated that a compressor designed for the indi- 
cated load conditions be provided, but this would have 
meant added capital expenditure for compressor and 
housing, besides some complication in operating prac- 
tice, so that the simple expedient of using air from the 
compressed air system was adopted and is still in use 
after seven years of operations. 

Construction of a new coke plant in Middletown in 
1953 brought about a change in pressure conditions, 
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which will be discussed later, to a level of 7 psi which 
is well within the range of positive rotary blowers. 
Quite probably at some time within the near future, 
when relocation and enlarging of present facilities may 
be indicated, an air blower of proper size and charac- 
teristic will be incorporated into the mixing system. 

The benefits gained from the uniform pressure regu- 
lation accomplished by the mixing station were quickly 
apparent. Fluctuations in furnace performance, which 
were both disturbing and illusive, disappeared com- 
pletely. Metallurgical specifications for time at tem- 
perature were held more closely. Fuel consumptions on 
each operation served by coke oven gas dropped to an 
extent that the capital cost of the mixing station was 
returned in a couple of months. An operation of note 
was a dry-shaft normalizing furnace to which was dele- 
gated our most exacting normalizing work, which was 
so located at the end of the system that the fuel supply 
might vary in all proportions from 100 per cent coke gas 
to 100 per cent natural gas, and back again, within a 
matter of minutes, without any noticeable effect on 
product or furnace performance. 

One feature of this fuel system that rates special em- 
phasis is that no attempt was made to regulate heat- 
ing value as such. Natural gas and air in proportion to 
pass the same amount of heat through a given burner 
orifice at a given pressure was admitted into the coke 
gas header as needed to maintain header pressure. At 
100 per cent coke gas the gravity was 0.4 and the heat- 
ing value was 550 Btu, at 100 per cent natural gas-air 
mixture, the heating value was 745 Btu and the gravity 
was 0.723, while at 50 per cent the heating value was 
650 Btu and the gravity 0.56. The important point is 
that if the pressure pushing the fuel through the 
burner remains the same, as obviously must be the case 
in a normal combustion system, an increase in density 
of fuel, which will mean less volume at the same pres- 
sure, must be compensated by more Btu. Conversely, 
if the gravity drops as would happen if the coke gas 
proportion should increase, more volume will pass 


Figure 3— Coke gas piping changes needed to use 7-psi 
pressure. Original is solid line, changes are shown 
dotted. 
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through the burner at given pressure and less Btu will 
be required. 

The question may be raised as to what guarantee we 
have that the mixtures of coke gas and natural gas will 
remain in proportion in a header common to both, and 
the answer is that after seven years of experience, it 
can be said with assurance that the gas mixtures do 
reach the burners in proper proportion to develop heat 
and maintain atmosphere as required. 

This question of diffusion of various gases moving 
through a pipe line brings to mind a situation in con- 
nection with the coke gas system in which gas is moved 
from the ovens through all the operations of the by- 
product plant, past a 5,000,000-cu ft holder, through 
two-stage compressors, and through eleven miles of 
pipe line. At the extreme end of this system, an atmos- 
phere gas generating installation is located in which the 
carburetors are automatically regulated by combus- 
tible analyzers to maintain gas composition within 
close limits. This installation works very well on natural 
gas, but on coke oven gas the combustible analyzer fol- 
lows the same cycle from oven-charge to oven-charge 
(ten minutes) as is shown up on the calorimeter chart 
at the by-products plant, even after passing through 
such a tortuous path. The control installation could not 
be adjusted to follow the swings in gas composition 
and the hunting that resulted was intolerable. The in- 
ference from this situation that seems logical is that, 
in all the long path from the oven to the burner, no 
diffusion of any consequence toward a homogeneous 
gas had taken place, and a parallel condition seems to 
exist in the mixed gas system, even with much greater 
disparity in the density of the various gases. 

An expansion program completed early in 1953 
brought a modern 1500-ton blast furnace and a new 
coke plant to Middletown. This meant an additional 
10,000,000 cu ft of coke oven gas to be utilized at Mid- 
dletown each day and at the same time a decided dif- 
ference in the conditions of distribution. The existing 
facilities at the Hamilton Plant and the long distance 
between the coke plant and the consuming facilities at 
East Works dictated the use of compressors and mod- 
erately high pressures, even though the pumping cost 
amounted to almost $20.00 per million cu ft, or some 
$300.00 per day. The distance from the new coke plant 
at Middletown to points of gas consumption was short 
enough that the capital cost involved in building a gas 
header large enough for nominal line drop was reason- 
able. Study of existing plant piping showed that by the 
elimination of several local regulator or valve chokes 
and the tieing together of two dead-ended systems to 
make use of an excess of capacity in one system to re- 
lieve over-loading in the other, the plant could be oper- 
ated at a pressure level of 7 psi as compared to the old 
pressure of 18 psi. Figure 3 shows the changes in piping 
required to permit use of the lower pressure. 

The feasibility of operating at a plant pressure level 
of 7 psi made it possible to go to a rotary type of booster 
pump with steam turbine drive, designed to pump the 
entire surplus gas production against back pressures 
up to 10 psi. Actually, as can be seen from the typical 
pressure chart shown in Figure 4, the back pressure 
rarely exceeds 8.3 psi which indicates a maximum line 
drop of 0.7 psi. The capital cost of the booster installa- 
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Figure 4— Pressure at outlet of booster (psi) is quite 
uniform. 


tion was very much less than that of compressors of 
equivalent capacity, space requirements were Iess, 
after-coolers could be omitted, and an unexpected divi- 
dend was received in that the characteristics of the 
booster drive made possible a control which disposes of 
all the gas as produced within the limitation of a 20,000- 
cu ft service gas-holder and without any bleeding to 
atmosphere. Figure 5 shows typical fluctuation of out- 
let flow as a result of the holder position control. 

The prospect of having a substantial additional 
amount of coke gas to dispose of made it necessary to 
study the plant load carefully. Prior to the new coke 
ovens, the plant had sufficient continuous seven-day 
load to make use of practically all of the gas from Ham- 
ilton so that by making planned use of the 4,000,000 cu 
ft of leeway in the holder, bleeding could be avoided, 
even over week-end shut-downs. The only seven-day 
load of sufficient size to utilize the gas from the new 
coke plant was the open hearth, so practical considera- 
tions dictated that that outlet be used. No. 1 Open 
Hearth shop, consisting of eight furnaces averaging 180 
tons heats, was so situated that it could be served from 
the line from Hamilton with 18-psi gas. This shop was 
already equipped for high pressure natural gas with a 
12-in. header for all sight furnaces with 3-in. branches 
from reversing stands to the burners. This arrange- 
ment had the added advantage of giving the open 
hearth lower sulphur gas. 

A new 12-in. line was run from the Hamilton line to 
the regulator house and an additional 12-in. line was 
run parallel to the existing header to the first four fur- 
naces with valving arranged so that these furnaces 
could be supplied from either header, The valving in 
the regulator house was arranged so that either or both 
headers could be run on either gas. Good pressure 
regulators were installed in each 12-in. header, utiliz- 
ing restricted-port butterfly valves operated with 
pneumatic cylinders which holds either gas closely at 
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Figure 5— Flow of coke oven gas is shown at booster 
outlet. 


required pressure. Two years of operation have proven 
that this piping arrangement is quite flexible and en- 
tirely satisfactory for the purpose of dumping marginal 
gas under our conditions. Figure 6 shows a diagram of 
piping at No. 1 Open Hearth. 

Our practice of disposing of coke oven gas in the open 
hearth consists principally of maintaining a constant 
practice of 70 per cent liquid fuel and 30 per cent gas. 
The gas may be either natural or coke oven gas accord- 
ing to availability, while the liquid fuel may be fuel oil 
or tar, or a mixture of the two. The combination of 17- 
psi header pressure and 3-in. burner branch piping has 
worked out very well for the program of 30 per cent gas 
firing. The difference in heating value between the two 
gases is easily taken care of in the firing program by 
specifying the quantities of either gas to be used at cer- 
tain stages of the heat. It is obvious that to make such a 
firing program practical and economical, the supply of 
natural gas must be ample and the Btu cost comparable 
to that of fuel oil. The local natural gas situation is such 
that neither factor has as yet posed any problem. 

The original coke oven gas piping layout lent itself 
very well to the conversion to the double pressure sys- 


Figure 6—Schematic gives open hearth gas supply system. 
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tem. A 16-in. lubricated plug valve was cut into the 
main header at a location where the supply to No. 1 
Open Hearth and an 8-in. dump connection to the boil- 
ers could be taken off the high pressure side. A 12-in. 
by-pass line with appropriate valves was cut around the 
shut-off valve so that gas could be bled from the high 
pressure side to the low pressure side as required. A re- 
stricted-port butterfly valve operated by a pneumatic 
cylinder was installed in the by-pass line with a double 
control organized to close the valve as needed to main- 
tain 18 psi in the high-pressure side and as well to pre- 
vent the low-pressure side from rising above the 7 psi 
level. This latter provision was important in view of the 
limitation on booster pressure, since excessive spill 
from the high to the low pressure systems would back 
up on the Middletown coke plant and force bleeding. 
This spill-over valve control, which quite obviously is 
the most important element in the entire double-pres- 
sure system, has proven entirely practicable, the only 
failures having come from dirty air and air freeze-ups. 
These difficulties have been eliminated by cleaning up 
and drying the air supply. 

The booster control was engineered by the coke oven 
constructors as a hydraulic cylinder actuating the 
throttle valve on the steam turbine in response to a 
double jet pipe control which shut the turbine down 
when the service holder dropped below the low limit, 
and regulated to maintain constant outlet pressure so 
long as the holder position was above the low limit. The 
holder position cam was cut with a decided bias on the 
low side to safeguard against the holder going flat and 
possibly drawing air into the booster. No bias was pro- 
vided on the other side to speed up the booster to keep 
the holder below bleed-point, with the result that the 
bleeder was kicked open many times each day in spite 
of the most painstaking attention. Quite obviously, 
operation of the two-pressure coke gas distribution sys- 
tem with this booster control was bound to be unsatis- 
factory and wasteful. 


Figure 7 — Holder position chart is typical. 











Figure 8 — Flow is given for natural gas to mixing station. 


Since the capacity of the service holder was barely 
sufficient to take care of reversals and charging surges, 
the provision in the booster control for regulating out- 
let pressure had no value whatever, and could be dis- 
pensed with, except to serve as a control to protect 
against overloading the booster. It seemed obvious that 
provision could be made for bias against the holder ris- 
ing to bleed position as well as against going empty, 
and for nominal correction within normal holder posi- 
tion change. A trial cam was cut from hardwood which 
worked fairly well. The wooden cam served the purpose 
just as well as the hardened steel cam supplied with the 
control and had the advantage of being easily replace- 
able. Three cams were cut before the desired perform- 
ance was achieved, after which a new hardened steel 
cam was cut according to the indicated shape. Figure 7 
shows a typical 24-hour holder position chart with the 
bleed and low limit positions emphasized, which shows 
clearly how quickly the control responds to holder posi- 
tion change. No bleeding has occurred during normal 
plant operation since this cam has been in use. 

The discussion thus far has covered, first, the original 
installation of the line from Hamilton, second, the addi- 
tion of the natural gas-air mixing station to eliminate 
the pressure fluctuation due to line drop, third, the con- 
struction of the new coke plant, and the provisions 
made for the use of the additional gas, fourth, the rea- 
soning behind the choice of a double-pressure distribu- 
tion system together with the piping changes and the 
pressure control equipment required, and, fifth, the 
arrangement of the booster control to maintain limited 
holder travel in the face of charging surges and fuel gas 
reversals. 

It should be in order now to summarize dispatching 
of the gas. 

1. The Middletown coke plant boosters pump all the 

gas produced in excess of underfiring gas into the 
East Works system against a back-pressure of 7.6 
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psi plug with the drop in the transmission header 
of approximately 0.5 psi. 

2. The Hamilton coke plant compressors pump to 
East Works against terminal pressure of 18 psi as 
directed by the dispatcher who is located at the 
mixing station continuously. The compressors are 
arranged so that pumpage can be adjusted readily 
in increments of 100,000 cfhr. Total compressor 
capacity amounting to 900,000 cfhr is available. 
Coke gas production is regular, except in case of 
emergency breakdowns, which are infrequent. 
The mill load, however, is subject to considerable 
periodic fluctuation which may be momentary, as 
dictated by any of the numerous temperature con- 
trolled operations, or of long duration as influenc- 
ed by mill operating schedules. Hence, the dis- 
patcher may be taking gas from Hamilton in ex- 
cess of production, which means drawing from the 
holder, or the reverse which means filling the 
holder, as required to maintain the balance be- 
tween mill load and gas production. 

3. The spill-over valve is located so as to dump any 
gas from Hamilton not needed to maintain 18-psi 
back pressure into the lower pressure system. The 
control on this valve is organized to close the 
valve, in case either the back-pressure drops be- 
low 18 psi, or the down-stream pressure rises to a 
point in excess of the booster limitation which 
would force bleeding at the Middletown coke 
plant. The differential on the low pressure side of 
the spill-over valve control is quite sensitive, in 
that it must be great enough to keep the mixing 
station shut off when coke gas is available, and 
still not throw excessive back-pressure against the 
booster at Middletown coke plant. The differen- 
tial carried amounts to 0.6 psi which means that 
the cut-out pressure at the spill-over valve is 7.6 
psi, and the booster must discharge against this 
back-pressure plus the line drop in the header 
from the Middletown coke plant. 
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4. The pressure control at the mixing station oper- 
ates to admit or decrease natural gas flow into the 
coke gas system as the system pressure falls or 
rises with swings in plant demand. The air-gas 
ratio control operates in parallel with the pressure 
control to maintain the 71 per cent gas to 29 per 
cent air ratio required. The mixing station has a 
coke oven gas capacity sufficient to take care of 
load swings of 150,000 cfhr. Should plant load in- 
crease to a point where the mixing station capac- 
ity is insufficient, the dispatcher may take either 
one of two alternatives. If the holder stock is suf- 
ficient, he may instruct the pumping station at- 
tendant to pump additional gas. Should the 
holder stock be low, he must reduce load which 
may be done by transferring one or more furnaces 
at No. 1 Open Hearth from coke gas to natural 
gas. 

Should the mill load drop below gas supply, the mix- 
ing station first shuts off the natural gas and air and 
next the spill-over valve control closes to reduce the 
spill gas to keep the system pressure below 7.6 psi. The 
high pressure system increases in pressure under such 
conditions, in which case, the dispatcher has the option 
of reducing the pumpage from Hamilton or permitting 
the line pressure to build up. Ordinarily the latter prac- 
tice is followed, since it makes use of the holder capac- 
ity of the ten miles of 16-in. line, which amounts to 
150,000 cu ft, between the pressures of 18 psi and 50 psi. 
A dump load of about 150,000 cu ft is available at the 
coal-fired boiler house which can be used over long 
shut-downs, but which actually has limited value, since 
steam load is usually low at such periods as well. 

To sum up, the balanced-pressure coke oven gas sys- 
tem makes it possible to utilize all of the surplus gas 
from the Middletown coke plant exactly as it is pro- 
duced, and all the gas from the Hamilton plant, with 
pumpage varying from 500,000 cfhr to 900,000 cfhr 
through ten miles of 16-in. line, without bleeding, and 
with pressure in the steel plant distributing system 
held within a range of half a pound. 

The device which makes the pressure control pos 
sible is the use of natural gas and air mixture to replace 
coke oven gas in all proportions. The ratio of air to 
natural gas is governed by the Btu requirement of the 
mixture for release of the same amount of heat through 
a burner as from coke oven gas. 
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R. A. Lambert: For the fuel distribution within an 
integrated steel plant, the by-product gaseous fuels 
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must be given first use consideration, with purchased 
fuels only augmenting for the total plant demands, in 
order to achieve the most for the plant fuel dollar. 
Wasteful bleeding of coke oven gas or blast furnace gas 
can, and frequently does, result in a very sizeable eco- 
nomic loss to the plant and certainly does not con- 
tribute to the conservation of our natural, fuel re- 
sources. Harold Flagg has made a very comprehensive 
and well presented contribution to this subject of more 
efficient gas fuel utilization within the Armco’s Hamil- 
ton and Middletown plants. The paper indicates a very 
progressive and well-planned program, not only in 
bringing a distribution system to a design for fulfill- 
ment of present plant needs, but the paper also indi- 
cates a design to satisfy future needs. 

Prior to 1950, the Pittsburgh Works Division of 
Jones & Laughlin had no mixing station, and no way to 
balance the gas supply and demand. We too were sub- 
ject to extreme variations in gas pressures. Despite all 
efforts of the gas dispatcher, we had periods of heavy 
bleeding of coke oven gas followed by periods of gas 
shortages on production units, particularly soaking pits 
and slab heating furnaces. These gas shortages caused 
mill downtime. In our congested district we are not per- 
mitted to store gas; we must either use it as made or 
bleed and burn to the atmosphere. 


The installation of the combination blast furnace gas 
—natural gas mixing station rendered the immediate 
benefit of uniform pressure regulation as was the case 
in the Armco plant. The basis for calculation of gas 
ratios is similar to that described by Harold Flagg ex- 
cept that we had to introduce into the quadratic equa- 
tion, the heat value of the blast furnace gas. The mix 
proportion differs somewhat due to use of blast furnace 
gas rather than air as the diluent. In our case, the capi- 
tal investment cost was returned within an 8-month 
period. Our downtime for emergency and routine main- 
tenance has been less than 2 per cent. The station has a 
maximum rating of 900,000 standard cfhr of mixed gas 
prior to injection into the coke oven gas line. 

It is my opinion that if clean blast furnace gas, less 
than 0.005 gr per cu ft is available, this should be pre- 
ferred rather than air as the diluent for the natural gas. 
Our experience has indicated no appreciable composi- 
tion variations; in fact, for Btu change per cu ft, the 
coke oven gas changes more than does the blast furnace 
gas. Furthermore, in blast furnace gas there is less inert 
gas, about 13 per cent CO. plus 58 per cent No, total- 
ling 71 per cent inerts as compared to air with 79 per 
cent inert No. Also, the inert triatomic CO. has more 
radiation ability than the diatomic N» which has prac- 
tically none. Moreover, the blast furnace gas combus- 
tibles, namely 26 per cent CO plus 3 per cent Ho, is 
very worthwhile to utilize. At Pittsburgh Works, when 
on 5 or 6 blast furnace operation, we bleed the blast 
furnace gas excess to atmosphere. However, even on 
lower operating rates, we prefer to use this low Btu gas 
rather than air. Our station is fully equipped to use 
either. In addition to the foregoing advantages of using 
gas with combustibles, which incidentally, in our case 
offsets the operating cost of the station, there is the as- 
surance that we have no possibility of ever getting an 
explosive range of air and combustibles in the transmis- 
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sion lines. In the end use of the mixed gas at the fur- 
naces, Harold Flagg’s paper brings out a good point 
relative to the “dead weight of CO. and No that is car- 
ried through the combustion process” which constit- 
uents are higher with blast furnace gas use, However, 
it is believed that the other advantages to use of blast 
furnace gas outweigh this unfavorable effect, provided 
the blast furnace gas is within economic proximity and 
is clean. 

Flagg’s paper details the excellent arrangement of 
the two pressure systems with the spill-over arrange- 
ment for maintaining these pressures. It was a wise 
decision at Armco to retain the higher 18-psig system 
for the open hearth gas fuel supply. Line sizing and 
close attention to line pressure losses are most impor- 
tant in steel plant design. Use of about *4 mile of an 
abandoned 36-in. air blast line for use of plant gas at 
our Pittsburgh Works of J. & L. enabled our 11 furnace 
open hearth shop to increase plant gas consumption 
and appreciably reduce ingot cost by use of less higher 
priced purchased fuels. We now use upwards of 35 per 
cent gas on these furnaces and have projects in process 
for additional use. 

Harold Flagg’s paper is most informative relative to 
the. manner in which he overcame the problem which 
was presented when the new coke plant at Middletown 
required economic disposal of the additional coke oven 
gas. This brings to mind a situation which is too often 
prevalent in the steel plants of today. When capital out- 
lay is estimated for a specific expansion, distribution 
line costs for fuels or other utilities are usually deter- 
mined to satisfy only the specific project at hand. This 
‘an be a costly mistake. Increased productivity of ex- 
isting steel plant facilities by their enlargement and re- 
design is fast replacing the previous trend of new plants 
with their high capital costs. Utility and fuel produc- 
tion, transmission, and distribution systems are there- 
by fast becoming inadequate to meet this present type 
of productivity increase. Hence, it behooves us to in- 
clude sufficient funds in the design of new projects to 
provide adequate facilities for fuel and utilities not 
only for the immediate project at hand, but for all fore- 
seeable future demands. 

Before concluding on these comments of Harold 
Flagg’s excellent paper, I should like to ask him a few 
questions: 

1. Are there any additional safety features or de- 
vices incorporated in the mixing station operation other 
than the air safety shut-off in case of natural gas 
failure? 

2. In development of the compressed air for the mix- 
ing station, what is the prime fuel? 

3. What type of calorimeter is in use? Is the main- 
tenance with the calorimeter normal and which gas is 
sampled; that at the outlet of the mixing station or the 
mixed gas after it is injected into the coke oven gas line? 

4. To what extent do you find the 4,000,000 cu ft 
storage useful? Could you operate as well without it? 

S. H. Jones: Years ago, when we studied economics 
in school, several days were spent on the law of supply 
and demand. Later living and working in the business 
world, we find it a sin to buy a device which does not 
pay for itself plus a profit before it is worn out. 
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Mr. Flagg’s paper is a detailed report of almost 15 
years of unceasing effort to keep these two basic laws 
reconciled. His efforts and his report deserve commen- 
dation for the success he has shown. 

Balancing his law of supply and demand, Mr. Flagg 
originally controlled his demand by sending gas to the 
gas utility. Later he kept the law in balance by adjust- 
ing his supply from the gas mixing station. I would like 
to call his mixing station a flywheel that evened out the 
temporary imbalancing of his system. 

Most of the flywheels found in the steel plants in this 
area today center about a gas mixing station similar to 
Mr. Flagg’s, although most of them are of the variable 
orifice type so as to obtain a wider range of flow. Gen- 
erally, the slightly additional cost of the wider turn- 
down station was justified on the basis of greater 
ability to utilize the flywheel. 

However, there is more and more evidence that the 
natural gas available for use in the steel plants is dim- 
inishing to the point that soon additional flywheels 
must be created to permit keeping supply and demand 
in balance. Incidentally, the wider range station comes 
in handy in such a situation. 

Many of the combustion engineers are currently 
searching for additional flywheels which can be used to 
reconcile the two laws that have to be faced. Since the 
problems differ, it is likely that each may find a success- 
ful group of flywheels that vary from his neighbor’s. 

However, I would like to point out some potential 
locations of the flywheels that might work out to satisfy 
the business and economic law pertaining to a given 
plant. 

For years it has been the custom to use the boiler 
house as the flywheel for the blast furnace gas system. 
More recently the open hearth has been the flywheel 
for the coke oven gas system. With the development of 
adequate automatic controls, these two flywheels plus 
the mixing station have reduced fuel wastage to a 
marked degree. However, these two systems have been 
regarded as separate entities. Actually, from the treas- 
urer’s point of view, a plant buys so much fuel and 
throws away so much each year. 

A friend of mine is fond of telling me that a Btu of 
blast furnace gas thrown away is worth the value of 
a Btu of the highest priced purchased fuel in use at 
that time. Actually, he means that he wishes that he 
could get the Btu of blast furnace gas to the point 
where the higher cost fuel is used, thus reducing the 
usage of the higher cost fuel. 

There have been several plants in recent years that 
have begun to integrate the blast furnace and coke 
oven gas systems by displacing coke oven gas with blast 
furnace gas in the soaking pits. The coke oven gas is 
then used to displace oil or coal. Of course, this trend 
is sparked by the better operation of the soaking pit 
on the lower flame temperatures of blast furnace gas. 
It also helps with the fuel distribution problem in that 
another flywheel can be installed by providing ade- 
quate combustion contro], The size of the flywheel, or 
its ability to transfer available Btu from the blast fur- 
nace gas system to coke oven system or vise versa, is 
determined by the number of pits so equipped. Reheat 
furnaces are generally used to help satisfy the supply 
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and demand problem on the coke oven gas system by 
transferring from gas to oil during shortages. Usually 
this is a manual operation by the heater who receives 
his instructions from the fuel dispatcher. The delays 
in communication frequently cause unnecessary bleed- 
ing. A well designed deficiency control here would make 
a very good flywheel. 

As the price of fuels increases and decreases with the 
passage of years, it becomes increasingly easy to justify 
the cost of adequate combustion control systems that 
are intended to automatically use the cheapest fuel 
available to it. 

The meat packers are said to sell everything but the 
squeal of the pig. Some of us will live to see the mills 
use all but the water in a pound of coal. 

W. M. Douglas: Assuming no battery delay, under- 
firing demands remaining constant, and no bleed, what 
variation of surplus gas flow, percentagewise have you 
experienced? 

F. R. Pullen: Have you experienced any problems in 
scale formation or decarburizing as the result of the fur- 
nace fuel changing from straight coke oven gas to mix- 
tures of coke oven gas and natural gas diluted with air? 

H. V. Flagg: Mr. Lambert’s first question was are 
there any additional safety features in the mixing sta- 
tion operations other than the air safety shutoff in case 
of natural gas failure? 

If you remember, we had two diaphragm motor- 
operated valves, one on natural gas and one on air and 
they are equipped with a small *¢-in. solenoid valve in 
each loading line. Each one of those valves is connected 
up with a power switch so that in case of failure of air, 
gas, or power, the main valves will close. These valves 
are equipped for spring closing. We have never in the 
seven years of use, had an incidence of having uncon- 
trolled air in the coke gas line. 

He asked what fuel is used to generate electric power. 
I presume he has in mind the dependability of the com- 
pressed air system. We have steam-driven compressors 
in the power house and power driven compressors scat- 
tered in the plant so that our service is very good. We 
have never had a failure at the mixing station because 
of a failure in the compressed air system. 

He asked what type of calorimeter are you using? 
We have none. We take the coke gas as they give it to 
us and their service is very good, The range in heating 
value for the coke gas is very good. The older plant may 
not make quite as good as the newer plant, but the 
range in heating value from both is good, say, from 550 
down to 530 Btu. 

We do not try to run the mixing station to go with 
swings in the coke oven gas. We take it for granted 
that the swings will come within a range that is accept- 
able. Hence, our natural gas-air mixture actually is a 
more consistent fuel than the coke oven gas itself. We 
are really in better circumstances with natural gas-air 
than with the straight coke oven gas. 

Another question was, to what extent do you find the 
4,000,000-cu ft storage holder useful? 

Without the holder, our dispatching difficulties 
would be greatly increased. We had the holder, since 
the utility company had provided it for their own pro- 
tection. I doubt, however, that we could establish 
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enough benefits to justify the cost of installing such a 
holder. As a matter of fact, the new coke plant provided 
only a 20,000-cu ft holder to take care of reversals and 
charging surges. 

Mr. Lambert brought up the question of blast fur- 
nace gas versus air as a diluting agent. When we built 
this station, we had no blast furnace gas. Our problem 
was to find some practical way to use natural gas to 
bolster up gas supply. We thought about collecting 
flue gases and using them to mix with natural gas which 
was entirely impracticable. With some misgiving, we 
tried out the air and it has worked successfully. If we 
had large quantities of blast furnace gas such as some 
of the large steel mills, undoubtedly we would find it 
necessary to use blast furnace gas, too. But, how to get 
blast furnace gas clean enough to put in the coke oven 
gas system presents another problem. 

In acknowledgement of Mr. Jones’ comment, we tried 
to make this installation just as simple as we possibly 
could. Certainly as the requirements become more com- 
plicated, the need for such refinement as Mr. Jones 
suggested, will become necessary. 

I would like to question one statement he made that 
a Btu of blast furnace gas is as good as a Btu of rich 
gas. We had a project at one time to bring blast furnace 
gas from the Hamilton blast furnaces to Middletown, 
a distance of ten miles. When we figured the cost of 


MINES BUREAU REPORT LISTS SAFE PRACTICES 
FOR COAL-DRYING PLANTS 


A TEN ways in which operators of coal-drying plants 
can reduce fire and explosion hazards are listed in a 
Bureau of Mines report. 


The list of safety rules was drawn up after a compre- 
hensive Bureau investigation which included a survey 
of coal-drying equipment at more than 270 preparation 
plants and full-scale tests of representative driers at 
six of them. 

Of the three types of driers used in the United States, 
only two, in which the coal comes in contact with dry- 
ing gases, were tested: flash driers, which move the coal 
through the gases by gravity, suction, or some similar 
means; and the wire mesh conveyer belt type, in which 
the coal is carried through the gases on inclined shak- 
ing or vibrating screens. 

Safety measures recommended as a result of the in- 
vestigation are: 

1. Good housekeeping is considered essential, to pre- 
vent spread of combustible dust and to eliminate igni- 
tion sources. (In addition, adequate vents should be 
provided, not only on cyclones but on other equipment 
and in the main structure of the plant.) 


2. Driers should be equipped with automatic con- 
trols—preferably with alarms—which will shut down 
the equipment if the temperature goes too high, the coal 
feed is interrupted, or the gas flow is stopped. 

3. A uniform moisture content of coal fed to the 
drier should be maintained. 


4. Drier operators should pay strict attention to 
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pumping compared to the available heat value of blast 
furnace gas, the pumping cost exceeded the fuel value. 
The pumping cost of coke gas for the same distance, 
on the contrary, is not unreasonable. The available 
heats of the fuels in question must be taken into con- 
sideration. 

The question that Mr. Pullen raised was on the met- 
allurgical effect of changes in the analysis of combus- 
tion gases on our scale conditions or decarb problems. 
The furnace tenders on the normalizing furnace, as I 
said, do not know whether they have coke oven or 
natural gas. They may work through the whole range 
from 100 per cent coke gas to 100 per cent natural gas 
and never know the difference. That should answer that 
question for the entire plant since no other operation is 
so critical. 

Mr. Douglas asked what the variation of gas flow 
would be. Figure 5 shows a top of about 78 per cent 
and a low of perhaps 58 per cent. The difference of 20 
per cent figured against a mean of 65 per cent would 
mean a variation of about 30 per cent. Since the flow 
from the Hamilton plant is constant for a given com- 
pressor load, the swings from the Middletown coke 
plant only must be carried by the mixing station. The 
150,000-cfhr capacity of the station handles the coke 
plant swings plus the plant load swings very comfort- 
ably. 


temperature charts and should not tamper with equip- 
ment or controls. 

5. Controls, valves, and other sensitive parts of 
equipment should be inspected frequently. 


6. Equipment should not be operated beyond its 
rated capacity, and definite upper limits should be 
placed on permissible inlet and outlet temperatures and 
rate of coal feed. 


7. Serubbers and collectors should be placed beyond 
the cyclones to prevent excessive discharge of dust. 

8. Adequate fire-protection and fire-fighting equip- 
ment should be maintained in the drying plant. 


9. To minimize ignition hazards and reduce surfaces 
on which fine coal can accumulate, long ducts, espe- 
cially horizontal ones, should be avoided in construct- 
ing plants. 


10. All driers, conveyors, and other dust-producing 
and transporting machinery should be made as dust- 
tight as possible and operated so as to prevent dust 
leakage. 


The report also recommends Pamphlet No. 653, pub- 
lished by the National Fire Protection Association, 
which contains several suggestions applicable to coal- 
drying plants, including one providing that driers shall 
be installed in rooms of fire-resistive construction or cut 
off in a standard manner from the rest of the plant. 


A copy of Report of Investigations 5198, “Fire and 
Explosion Hazards in Thermal Coal-Drying Plants,” 
can be obtained from the Bureau of Mines, Publica- 
tions-Distribution Section, 4800 Forbes Street, Pitts- 
burgh 13, Pa. It should be identified by number and 
title. 
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Blast 
furnace 
erection 
poses many 
problems 


By 

J. F. ZEIGLER 

Blast Furnace Engineer 
Bethlehem Steel Co. 
Bethlehem, Pa. 


At the Bethlehem plant of Bethlehem Steel Co., 
a large 28 ft-9 in. hearth diameter furnace 


was erected, despite crowded conditions, 


on the location of an older 19 ft-0 in. furnace.... 


entire job was completed in 174 days, 
dating from time furnace was blown out 


until new furnace was blown in. 


AAS part of the pig iron expansion program for the 
Bethlehem Plant of Bethlehem Steel Company, plans 
for the enlargement of Blast Furnaces “B” and “D,” 
complete with the related operating facilities, were ap- 
proved. The hearth diameters were to be enlarged from 
19 ft-0 in. to 28 ft-9 in. for each furnace, amounting to 
an increase in rated capacity from 750 to 1,700 tons of 
iron per day from each furnace. 

Figure 1 shows the plan of the seven Bethlehem blast 
furnaces and the limited space for expansion in this 
area. . 

With the limited area for expansion in mind, a care- 
ful study was undertaken for the installation of both 
furnaces and auxiliary equipment. Great care was exer- 
cised in order to avoid pinch points and hazardous 
operating conditions upon the completion of the two 
large furnaces. Consideration was also given to the 
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handling of materials and equipment for future furnace 
rebuilds. 

This paper relates some of the interesting problems 
encountered in the planning, design, and erection of 
Furnace “D,” the first to be installed under the expan- 
sion program. The job required 174 days. 

The Bethlehem plant’s seven blast furnaces are lo- 
cated approximately one mile from the ore storage yard 
and sintering plant. 

The ore, sinter, turnings, stone, etc., which are 
charged into the furnaces for producing pig iron are 
transported from this point to the furnaces. Broad gage 
(7 ft-10%% in.) transfer cars are used. The cars have a 
capacity of 85 to 90 tons and weigh 85 tons. The aver- 
age weight of a loaded car is 175 tons. 

Included in the one mile travel from the ore storage 
yard to the blast furnaces is a 2,800-ft overhead trestle 
approximately 35 ft-0 in. above the scale car track level. 

The south side of the trestle serves as a right-of-way 
for transferring the aforementioned materials to the 
overhead stock bins in the furnace area. 

On the north side of the trestle the furnace coke is 
transferred in standard gage gondola cars to the over- 
head bins. The coke plant is 3.2 miles from the blast 
furnaces. 

In the bin area of the old “D” furnace a clear space, 
except for two structural supports, spanned the original 
furnace skip pit. 

Figure 2 shows that this clear space (93 ft-1014 in.) 
long occupied about 60 per cent of the length of the 
new central coke and ore bins. 

When installing the new bins, it was necessary to 
maintain transportation facilities for the raw materials 
which were shipped over the trestle to the three fur- 
naces in operation on the west side of the new “D” 
furnace site; also tailing space was required for the 
empty cars on the east side of the furnace. 

The three furnaces in operation on the west side of 
“D” furnace required daily approximately 60 cars of 
ore, 18 cars of stone, and 50 cars of coke. 

Each day 128 loaded cars would move westward, 
past “D” furnace, a total of 22,016 cars during the 
rebuild period. The trestle terminates a short distance 
west of “A” furnace which is 627 ft from “D” furnace; 
all cars must therefore be moved eastward past the “D” 
furnace for reloading. 

Figure 3 shows the comparative size between the old 
and the new skip pits; the old pit was 27 ft-0 in. x 35 ft- 
0 in. x 28 ft-0 in. deep and the new pit is 34 ft-9 in. x 
46 ft-1 in. x 33 ft-101% in. deep. 

In planning the temporary structure for the trestle 
it was necessary to provide for clearing both the old 
and the new pits, 

Figure 4 shows the arrangement of the false work for 
the trestle. 

The foundations for the falsework on the south side 
of the trestle had to be carried to a depth equal to that 
of the new column footings for the central coke and 
ore bins, and in some cases were designed as combined 
footings. It was also necessary to arrange to have the 
footings clear the existing and new water lines in this 
area. The maximum load carried by a single falsework 
pier was 434,000 Ib. 

The cross bracing in section “BB” was designed to 
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Figure 1 — Space was very limited for expansion in the blast furnace area. 


clear the scale cars. Although the scale cars were not 
operating in this immediate area, provision was main- 
tained for removing the three scale cars in operation 
west of “D” furnace, this being an emergency measure, 
as the scale-car tracks also terminate at “A” furnace 
and there is no other means of removing these cars 
by rail. 

In Figure 5 (a to c) the heavy lines indicate the ar- 
rangement of the temporary supports for the old bins 
and trestle structure. 

Figure 5a shows the longitudinal structure steel 
members which were used to support the overhead bins 
and trestle while the new piers and steelwork were 
installed. 

The structural members, made up of 36 in. wide- 
flange beams weighing 300 lb per ft were fastened 
to both flanges of the existing columns with diaphragm 
plates bolted to the columns. 

The overhead structure loads were then transferred 
for a span of 14 ft-0 in. and supported on the old foun- 
dation. The next step was to cut out the old foundation 
between the supporting poifts and install the new 
piers. This procedure was carried out in the installation 
of each pier, except those which are supported on the 
new skip pit wall. The new piers were designed to sup- 
port loads which varied between 308,000 and 443,000 Ib. 

Figures 6, 7 and 8 illustrate the procedure for dis- 
mantling the old structure and installing the new bins. 

As the coke and ore tracks could not be tied up for 
any appreciable length of time, it was planned to work 
on sections of the bins for a span of 14 ft-0 in. parallel- 
ing the tracks, this being the column centers for the 
coke bins and the span for two ore bins. 

In this manner a 14 ft-0 in. section of track was cut 
out for a short time, while the new cross-girders were 
placed on the new supporting columns. The track 
beams were then installed and the rails replaced. 

The new bins and supporting structure were erected 
using two 40-ton standard gage locomotive cranes, one 
on each of the north and south tracks. The south track 
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SECTION AA SECTION BB 
Figure 3 — New pits were considerably larger. 


is a combination broad and standard gage track. The 


amount of steel required for the central coke and ore 
bins was 897 tons. 
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Figure 4— Schematic shows falsework for trestle. 
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Figure 5 — Heavy lines indicate arrangement of temporary 
supports. 


Figure 7—section “BB” shows a cross section of the 
new coke and ore bins. 

Twenty-one new ore bins were installed, complete 
with individual drum feeders, and of 2,120 tons total 
capacity. 

The coke bins have a total capacity of 473 tons. 

On the old furnace the coke was charged into the 
furnace skip cars by means of a bottom-dump scale 
car of 20-ton capacity. The maximum travel of the scale 
car for loading the coke into the skip car was 110 ft- 
0 in. on either side of the skip pit. 

For the new “D” furnace a 30-ton scale car is used 
instead of a 20-ton capacity car which handles only 
the stone and ores. The coke is charged into the skip 
cars from a weigh hopper which is loaded with two 
60-in. rubber belt conveyors, located on either side of 
the skip pit and fed from the bottom of the coke bins. 

The conveyors are 44 ft-4 in. center-to-center of pul- 
leys and travel at the rate of 40 fpm and each has a 
rated capacity of 210 tons per hour. 

As the building of the skip pit was to be simultaneous 
with the erection of the overhead bins and trestle, care- 
ful consideration was given to the plans for the design 
and installation. The new pit is located about 400 ft 
south of the Lehigh River, which has a normal water 
level corresponding to an elevation of approximately 
210 ft-6 in. above sea level. This elevation is approxi- 
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Figure 6 — Sketch shows procedure for dismantling struc- 
ture. 
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Figure 7 — Twenty-one new ore bins were installed. 
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Figure 8 — New bins are shown as installed. 
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mately 12 ft-6 in. below the top of the skip pit foun 
dation. 

With a hydrostatic head approximately 22 ft-41% in. 
above the bottom of the pit slab, along with surcharge 
loads from the hoist house, power house building, scale 
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Figure 9— Because of low clearance it was difficult to 
drive the piles. 


car track, temporary falsework piers, and roadway live 
loads, it was necessary to completely encase the new 
pit with a sheet-piling cofferdam which extended 8 ft- 
0 in. below the bottom of the skip pit bottom of the 
skip bottom slab. The total length of each piling placed 
was 43 ft-0 in. However, this length had to be made up 
in sections welded in place due to the low overhead 
space available for driving the piles. See Figure 9. 
Keeping the pit dry during pouring of the base slab 
and walls was accomplished by providing a series of slag 
filled drain trenches extending under the base slab, 
both crosswise and along the periphery of the coffer- 
dam wall. Two 12 in. and two 16 in. steel pipes, flanged 
on top, and perforated on the bottom, extended from 
the trenches into four sumps, two of which were tempo- 
rary. Syphons and pump suction lines removed the 
water from the sumps to sewers on the high level. 
Capping the pipes was done by bolting blind flanges 


Figure 10 — Tower had nine supporting columns. 
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to the flanged ends. The blind flanges were fitted with 
a valve and 114 in. connection for attaching grouting 
lines. 

The following quantities of materials were removed 
or installed during the pit construction: 


Earth excavation ...... 1,800 cu yd 
I, oa dsteed wast as 850 cu yd 
Concrete poured ....... 1,330 cu yd 
NEE: sc ast n'a 8 we 7,150 sq ft 
Reinforcing steel ....... 115 tons 
CRD --40c.0d-Gaeowe-n 152 tons 


The erection tower base covered 3100 sq ft of 
ground area. The tower was designed and located to 
clear both the old and new furnace operating facilities 
in the immediate area, its purpose being to extend the 
height of three stoves, stove stack, dismantle the old 
furnace, and erect the new furnace, A major portion 
of the tower was erected before the old furnace was 
taken out of service. 

Figure 10 shows the tower base which consists of 
nine supporting columns. Loads varied on the column 
bases from a minimum of 270,000 to a maximum of 
432,000 lb with a maximum uplift of 25,000 Ib. 

In designing the foundations, a soil pressure of 8,000 
lb per sq ft was used. 

A variety of problems were encountered; such as ex- 
tending two of the column piers to a depth of 20 ft-0 in. 
below the ground level in order that they would not 
be disturbed later when the furnace foundation was 
installed. 

It was also necessary to dowel some of the piers to 
the present stove foundations as sufficient base area 
for the piers was not available to develop the allowable 
soil pressure. In another case, grillage beams had to be 
used in the pier design to span existing underground 
water mains. 

The area was congested with the erection tower col- 
umns just clearing the existing hoist house, hot-blast 
main, cold-blast main, cold-blast mixer line, stack 
breeching, gas main, and dust-catcher support. 

A similar condition existed with the same column 
spacing clearing the piping, etc., for the new furnace. 

In addition to the columns clearing the furnace fa- 
cilities, clearance lines were also developed for the 
cross-bracing. The main erection tower platform was 
located 44 ft-0 in. above the ground level and the main 
tower structure for the boom supports extended 173 ft- 
0 in. above the ground level. 

Figures 11 and 12 show the erection tower base and 
top structure. 

Two 100 ft-0 in. booms operated from the erection 
tower—one 100 ft-0 in. boom and a 72 ft-0 in. boom 
operated from the stove stack, and one 85 ft-0 in. boom 
operated from No. 1 stove. 

The original skip incline was installed at a slope of 
59 degrees from the horizontal. Two 150-cu ft capacity 
skip cars with a travel of 162 ft-0 in. were used to con- 
vey the furnace charge over the incline to the top of 
the furnace. 

On the old furnace, the skip-car cables were attached 
to an equalizer drum mounted on the back of the truck, 
and when the car was pulled into a dumping position 
at the top of the furnace, the cable anchor passed be- 
yond the centerline of the top sheave. At this point 
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Figure 11 — Erection has just started in this view. 
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Figure 12 — Top structure of tower can be seen lowering 
a section of the top of the furnace. 


the cables were no longer in a free pulling position, but 
were at a sharp angle with the sheave, which caused 
excessive strain, resulting in short cable life. See Fig- 
ure 13. 

For the new furnace the skip incline is at an angle of 
61 degrees-33 min-50.6 sec from the horizontal, and two 
300-cu ft capacity cars with a travel of 217 ft-0 in. are 
used to charge the furnace. In order to eliminate the 
problem which existed with the old furnace skip-car 
anchor, the bale type car pull was adopted for the new 
furnace. This type anchor allows the cable to follow 
in a free pulling position at all times. 
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As it was decided to retain the present hoist engine 
which had been installed in 1946 and was in good con- 
dition, along with a complete check and overhauling of 
the engine, the following major change was made: 

The existing drum had a set of separate grooves for 
each skip car; this type of design was applicable with 
the old type car anchor and sheave arrangement. How 
ever, for the bale type car pull it was necessary to re 
move the old drum and install a drum with the cable 
grooves in the center of the drum. As the cables pulling 
the cars would now pass through the bridge structure 
rather than beneath, a definite problem was posed in 
locating the cable sheaves to gain the greatest distance 
possible from the drum in order to reduce the fleet 
angle to less than two degrees. 

A maximum distance of 70 ft-0 in, was established 
between the hoist engine and the centerline of the fur 
nace in a northerly direction. It was impossible to in- 
crease this figure due to the limitations imposed by the 
company’s property line, which prevents extension of 
the railroad in that direction. This being the final loca 
tion of the furnace with relation to the hoist engine, 
a fleet angle of 1 deg-35 min was established. 

Each skip car operates with two 114 in. diam cables 
which carry a maximum load of 47,000 Ib, including 
the weight of the car. 

The hoist house in general remained unaltered; how 
ever, it was necessary to provide space near the hoist 
engine and skip pit for the automatic charging controls 
for the new furnace. 

There was no space available in the present building 
which was designed to accommodate only the hoist 
engine and starting equipment, as the old furnace was 
equipped with automatic charging controls. The only 
space available was an adjacent building which at one 
time served as a scale car repair house. As this work 
was now being done elsewhere in the blast furnace de 
partment, it was possible to convert the building to 
house the controls. 

As has been the practice in recent years, wherever 
possible the installation of new electric equipment in 
the blast furnace area must be installed at an elevation 
above the recorded high water flood level of 233.08 ft 
recorded in 1942. 

The main floor of the scale car repair house was lo 
cated at 222.23 ft. Therefore considerable work was 
involved in order to provide a floor at an elevation of 
233.78 ft for the charging controls. In addition to the 
charging control panel, there was also installed the tell 
tales for the large and small bells, the air receiver for 
the bell operating mechanism, and the air changing 
unit for the hoist house and control room. 

Three stoves 22 ft-0 in. diam x 100 ft-0 in. high, each 
having a total of 163,000 sq ft of heating surface, were 
converted to a height of 121 ft-10 in. and a total heating 
surface of 198,719 sq ft each. A fourth stove 23 ft-0 in. x 
133 ft-0 in. with 148,450 sq ft of heating surface was 
also installed. 

The procedure of converting the three 100 ft-0 in. 
stoves to 121 ft-10 in. stoves presented quite a problem. 
Actually an additional height of 18 ft-0 in. of checker 
tile was required. This additional height increased the 
weight on the bottom grid supports to the extent that 


it was necessary to design and install supports of a 
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greater depth, allowing the present grids to remain. 
Having changed the depth of the grid support it was 
also necessary to decrease the height of the supporting 
columns. 

Figure 14 shows a total of fifteen columns and fifteen 
grid supports which had to be replaced. The new ma- 
terial weighed approximately 47,000 lb per stove. 

Referring to Figure 14, at four points around the 
bottom of each stove shell, access openings 3 ft-0 in. 
wide x 6 ft-0 in. high were provided to allow for enter- 
ing a transfer buggy for the removal of the old, and 
installing the new, columns and supports. 
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In order to support the checker tile above each grid 
support while making the change, four 1 in. diam cables 
were drawn through the 1154,-in. sq checker openings 
for a height of 83 ft-9 in. This was done by threading a 
small diam cable down through the checkers and at the 
bottom attaching it to the 1 in. diam cables, and pulling 
them through to the top. 

The following procedure was used to install the new 
columns and grid supports: 

a. The 1 in. diam cables were securely fastened at 
the top of the checkers to beams supported on “A” 
frames which in turn rest on wooden planks on 
top of the checker tile. At the bottom of each 1 in. 
diam cable there is a clevis mounted to receive a 
ratchet lever hoist. 

b. Temporary horizontal supports were placed under 
the grid supports in order to remove the column. 

ec. The jacking table with a hydraulic jack was placed 
under the grid support. After the load was trans- 
ferred to the jack, the temporary supports were re- 
moved. The grid was lowered to a point where it 
could be transferred to the ratchet lever hoists 
and then lowered to the transfer buggy for re- 
moval. 
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d. The new grid support was installed in sequence 

with the removal of the old one. 

e. Column was drawn into position, shimmed, and 

grouted in place. 

The soil pressure for the three modified stoves was 
increased from 8,700 to 9,950 lb per sq ft. 

In addition to the brickwork, the three steel stove 
shells had to be extended. 

The domes on the old stoves were of conical shape, 
riveted design, and for the new stoves they were made 
spherical, all-welded construction. 

The new domes, weighing 15,605 lb each were assem- 
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bled on the ground in one piece, lifted into place and 
welded to the new vertical shell extension. Before add- 
ing the additional checker tile, approximately 10 ft-0 in. 
of the existing tile was replaced in order to eliminate 
the possibility of building on damaged tile. 

Figure 15 shows a comparison of the original and 
the modified stoves. 

The old furnace was served with one slag, two hot- 
metal, and one dust-catcher track. One additional slag 
track was installed for the new furnace. 

Laying out the five new tracks was a critical point 
in developing the new furnace plan. As previously men- 
tioned, a limited distance exists between the centerline 
of furnace and the north track which serves four of the 
seven furnaces in this area. It was also desirable in the 
new plan to eliminate the tracks with a radius of 117 ft. 
This was changed to a minimum of 150 ft-0 in. and 
required making changes to the “F” furnace tracks 
400 ft-0 in. away. 

Four of the five new tracks pass under the cast house 
floor. This also required careful study in order to have 
the proper clearance for the slag pots and hot metal 
cars which must clear twenty-nine cast-house columns 
and two new gas-main supports. 
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At this point it should be noted that while the above 
track changes were being made and the construction 
of the furnace facilities were progressing, it was essen- 
tial that the hot metal and slag production of the three 
furnaces to the west be moved through this critical 
area. The total product during the construction period 
of 174 days totaled 510,000 tons of hot metal and 
266,000 tons of slag, or an average daily tonnage of 
2,930 and 1,530 tons, respectively. The transportation 
of the above plus the flow of construction material 
tended to create a bottleneck, which was avoided by 
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Figure 14— It was necessary to change the support on 
three stoves because of the additional 18 ft of height 
of checker tile. 


Figure 15— Schematic is a comparison of the old and 
new stoves. 
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Figure 16 — A bridge was built to carry several large pipe 
lines. 

































Figure 17 — Second section of furnace foundations is being 
poured. 


an efficient traffic control system throughout the blast 
furnace area. 

The flue dust track was installed to clear eight gas 
washer and four dust catcher columns. The old site 
was cleared of one 12 ft-0 in. diam x 190 ft-0 in. high 
brick stack with a 19 ft-9 in. diam base, the foundation 
of which, measuring 19 ft-0 in. deep and 30 ft-0 in 
across the bottom, was also removed. 

In eliminating the stack it was necessary to install 
four 18,000-cfm fans and three steel stacks 3 ft-0 in. x 
50 ft-0 in. high to handle the waste gases from the 
boilers. Six large pipe supports and two electric trans 
mission towers were removed and one transformer 
bank was relocated. 

It was also necessary to relocate the present blast 
furnace gas-purging machine and dismantle a portion 
of the present boiler house. In addition, extensive alter 
ations were required for relocating and increasing the 
capacities of the water, steam, gas, air, thickener pip 
ing and sewer facilities in this area. 

The addition of a new cinder track eliminated all 
excess space between tracks, thus forestalling the use of 
simple intermediate supports for the gas piping north 
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Figure 18 — New furnace has a total 802,692 of 9-in. equiv- 
alents of brick lining. 
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of the new cast house. Consequently a long-span pipe 
bridge was conceived, which spanned the four present 
and the five new tracks. 

The bridge span is 180 ft-0 in. center to center of sup- 
ports—the trusses are 14 ft-0 in. deep. The span sup- 
ports a 102-in. diam clean gas main, an 84-in. diam pri- 
mary gas main, and an 18-in. diam thickener line. Re- 
fer to Figure 16. 

At the end supporting structures for the pipe bridge 
electric transmission towers are mounted with the 
cables located 112 ft-0 in. above the ground level. 

In order to install the cast house, which was in- 
creased in size from 7200 to 15,477 sq ft, it was neces- 
sary to rotate the cast house about the centerline of 
furnace and skip incline to an angle of 13 degrees. 

Figure 17 shows the second section of the furnace 
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foundation being poured. The foundation was designed 
to be poured in four sections. 

In order to eliminate additional traffic in the furnace 
area, the entire volume of concrete for the furnace foun- 
dation was pumped through an 8-in. pipe from a con- 
crete pumping station which was located south of the 
power house about 400 ft-0 in. from the furnace. This 
site was chosen for the pumping station because of its 
free access with the trucks which hauled the concrete 
from a ready-mix plant located three miles away. 

The bottom of the furnace slab extends 17 ft-0 in. 
below ground level and is similar in shape to a regular 
12-sided polygon; it measures 95 ft-0 in, across the flats. 

Sheet piles and “H” piles were driven to a depth of 
42 ft-0 in. below ground level for a distance of 200 ft- 
0 in. around the periphery of the bottom slab in order 
to support the earth and foundations under existing 
equipment in the furnace area. 

The greatest load to be supported was a portion of 
the south thickener tank, 60 ft-0 in. diam and 38 ft-0 in. 
high, which exerts a load of 7,500,000 Ib on its founda- 
tion. There were also the hoist house and new dust 
catcher column piers. 

The foundation pad, with a base area of 7,438 sq ft, 
supports the following loads: 


Concrete — 3,822 cu yd — weight 7,739 tons 
Reinforcing steel 130 tons 
Furnace structure, burden, etc. 16,005 tons 

Total 23,874 tons 


Soil pressure equals 3.2 tons per sq ft. 


Figure 18 gives data on the brickline of the new fur- 
nace. Table I compares the old and new units. 


TABLE | 
Old furnace New furnace 
Hearth diam, ft-in. 19-0 28-9 
Stockline diam, ft-in. 17-9 22-3 
Distance — centerline tuyeres to 
stockline, ft-in. 70-49, 80 
Volume — centerline tuyeres to 
stockline, cu ft 23,014 50,322 
Total volume, cu ft 25,591 56,410 
Number of tuyeres 10 20 
Bosh angle, deg-min-sec 82-34-0 83-34-2 
Stack lining slope, in. per in. 0.8 in 12 1.04 in 12 
Large bell diam, ft-in. 13-0 16-6 
Small bell diam, ft-in. 5-0 8-0 
Number of supporting columns 10 8 
Type of lining Ceramic Ceramic and 
carbon 
Total 9-in. equivalent of lining to top of 
furnace foundation 484,950 802,692 
Bustle pipe diameter insiding of lining, 
ft-in. 3-0 5-0 
Number of cinder notches 1 2 
Height to top of bleeder valve above 
track level, ft-in. 142-0 218-9 
Cast house area — sq ft 7,200 15,477 
Cast house — number of iron spouts 3 5 
Cast house —- number of cinder spouts 6 14 


Figure 19 shows the completed plan of Blast Furnace 
_ 

As aforementioned, the entire job was completed in 
174 days dating from the time the furnace was blown- 
out until the new furnace was blown-in. 

Due to the untiring efforts of all parties involved, 
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Figure 20 — A model of the furnace resulted in a number 
of savings in the actual erection. 


errors in engineering and erection were held to a mini- 
mum, 

When the plans for “D” furnace were nearly com- 
pleted, the idea was conceived to build a \4-in. per ft 
scale model of the furnace, complete with surrounding 
equipment. See Figure 20. This was done in order to 
aid the field erector in planning the sequence of erec- 
tion and handling of the incoming materials in the con- 
gested furnace area. The model was placed in the field 
erector’s office located near the furnace site, which was 
accessible to all supervisory personnel connected with 
the furnace erection, 





PRESENTED BY 


EDWARD W. ELDRETT, Mechanical Engineer, 
Bethlehem Stee! Co., Sparrows Point, Md. 
M. F. REESE, JR., Foreman, Erectors — Mechan- 


ical Maintenance, Bethlehem Steel Co., Spar- 
rows Point, Md. 


JOHN S. MORRIS, Supervisor Construction, 
Central Maintenance, Lukens Steel Co., Coates- 
ville, Pa. 


J. F. ZEIGLER, Blast Furnace Engineer, Bethie- 
hem Stee! Co., Bethlehem, Pa. 


Edward W. Eldrett: You mentioned that you use 
gondolas for the coke. How do you get the coke out of 
the gondolas? You mentioned that your transfer cars 
are broad gage. What do you mean by broad gage? 
Are your transfer cars and gondolas both broad gage 
or what is the distribution? You mentioned your lining 
was partly ceramic and partly carbon; what is the ex 
tent of the carbon lining? 

M. F. Reese, Jr.: I would like to have more explana 
tion as to how you held up the tile, while vou put the 
new grids beneath it. 

John S. Morris: You spoke of the model you had made 
of the blast furnace. Actually, do you think vou could 
have done the job of erecting the new blast furnace in 
those close quarters if you did not have the model to 
help you with planning the erection? 
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J. F. Zeigler: The gondola cars were standard gage, 
bottom-dump car for the coke. In the erection of the 
central coke and ore bins on the south side of the trestle, 
we have a combination standard gage and broad gage 
track. The broad gage is 7 ft-101% in. and is used to 
provide means of transportation for the ore cars from 
our ore storage yard and they are side dump cars of 
approximately 95-ton capacity. 

I believe you had another question about ceramics 
and carbon lining. In Figure 18, the carbon part of the 
lining constitutes the carbon brick laid against the 
hearth cooling jacket and then the stepped carbon 
block in toward the center of the furnace, which is car- 
ried up to the top of the water-cooled hearth jacket. 
The balance of the furnace lining is ceramic, of differ- 
ent cone temperature and grades. 

On the question as to whether or not we might not 
have been able to get the furnace into the congested 
area without the use of the model, for me to tell how 
much time we saved, I would just have to guess. How- 
ever, I dare say it was very valuable in aiding the erec- 
tor to plan the distribution of his materials and to plan 
his sequence of operations. We have to remember that 
a lot of this work was done by feeding the material in 
from the trestle on one side, during certain periods, 
when we did not have to ship raw materials into the fur- 
nace bins; and then, also we had to truck a considerable 
amount of material in from the north side, where they 
used the locomotive or crawler crane. 

On the question about the sequence of installing the 
new tile support, or grid support, see Figure 14. We 
mentioned that at four places around the shell of the 
furnace we cut openings whereby we could take out the 
old columns and grid supports and take in the new 
supports, that is, on this type of buggy. However, I did 
not mention the temporary supports that were install- 
ed under the grid supports—this being the grid—which 
supports the tile. After that was done, they dropped 
wires through the top, pulled a small cable through the 
checker tile, and drew up the one-in. cables which on 
the bottom of them had fastened a clevis which also 
fitted into the opening in the grid support opening. 
That, in turn, would hold up the grid support and sup- 
port the brick above it, which was not arched. The next 
step would be to install the temporary supports beneath 
each grid. To do that they would have to be blocked up. 
But the blocking would have to be clear of this car, 
which would take in the new support. After that was 
done, they inserted the jacking table, came up and sup- 
ported that, taking the temporary supports out. Then 
this was dropped to a certain distance whereby the 
ratchet jacks could be employed, and they in turn drop- 
ped the material onto the buggies. In that way they 
were taken out, and after being jacked in to place, of 
course you had to put the temporary supports under 
here, insert the column and grout it into place. 

M. F. Reese, Jr.: How is the hanging support fas- 
tened to the top? Did you hang it from the dome? 

J. F. Zeigler: On the checker tile which is practically 
the full diameter of the stove, we laid wooden planks at 
this point, and installed “A” frames with steel beams 
across the top. The steel beams were used to support 
the ratchet jacks, which in turn were used to take up 
the slack of the cables, and support the load 
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By GEORGE C. ANDERSON 


Assistant Manager of Planning and Development, National Tube Div., United States Steel Corp., Pittsburgh, Pa. 


A PERHAPS all presently known pipe materials can 
be called plastic with the exception of the ancient 
bored wooden pipe used by the Romans and in some 
parts of Philadelphia. Indeed, most of the pipe used to- 
day is composed of a well-known thermoplastic mate- 
rial—steel. In general, however, when we speak of plas- 
tic pipe we mean a pipe composed of synthetic organic 
resins with or without reinforcing materials which may 
be synthetic or natural in character. 

At the present time, plastics are used in piping in 
several ways: 

1. The thermoplastic materials, i.e., the materials 
that soften with the application of heat, are ex- 
truded directly into pipe. 

2. The thermosetting resins, those which cure with 
the application of heat, are fabricated into pipe 
with either reinforcement or loading. 

3. Both thermosetting and thermoplastic materials 
are used as linings or coatings of either metallic or 
nonmetallic pipe. 

Only a few years ago, before World War II, plastic 
pipe was virtually unknown in this country, although 
molded phenolic pipe in relatively short lengths had 
been available for some time. Polyvinyl chloride, used 
for a number of years in the United States in its plas- 
ticized form as tubing and garden hose, has been used 
extensively in Germany for chemical plant piping for 
17 or 18 years, and is only now reaching American mar- 
kets in volume. 

Accurate figures of early plastic pipe sales and con- 
servative figures of growth are difficult to obtain; how- 
ever, Table I based on the best information available 
from several sources, illustrates the tremendous growth 
possibilities of this market. It should be borne in mind 
that the steel pipe equivalent figures do not represent 
metallic pipe displaced by plastics, since one of the un- 
usual things about plastic pipe growth is that it has, toa 
large extent, created a number of new usages and mar- 
kets. 

The thermoplastic resins constitute, by far, the 
largest volume of plastic pipe currently produced. One 
material of this classification—polyethylene—consti- 
tutes approximately 75 per cent of the present plastic 
pipe market. Although a number of thermoplastic ma- 
terials have been made into pipe, current thermoplastic 
volume production of pipe is confined to polyethylene, 


TABLE | 














Plastic Pipe Growth 
industry 
Plastic pipe Steel pipe butt weld pipe 
Year (tons) equivalent production 
(tons) (tons) 

1950 2,600 18,200 2,342,723 
1951 3,900 27,300 2,628,093 
1952 6,000 42, 2,136,221 
1953 15,000 105,000 2,492,984 
1954 19,500 136,500 2,073,627 
1960 40,000 RE RR 
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PLASTIC PIPE 


.... plastic materials have definitely established 
themselves in the tube field . . . . present limitations 
are temperatures and pressures . . . . advantages 
are light weight, corrosion resistance, and ease of 


installation ... . 


polyvinyl chloride, polystyrene—mostly of the modi- 
fied varieties, cellulose acetate butyrate, and vinylidene 
chloride. Smaller amounts of thermoplastic pipe are 
available in nylon and polychlorotrifluorethylene. 

Plastic pipe of thermoplastic resins is of relatively 
low strength and can only be safely used at low tem- 
peratures. Table IT shows the relative tensile strengths 
and upper operating temperature limits of the principal 
thermoplastic materials. As can be seen, the modified 
polystyrene pipe can be employed up to 170 F, the 
rigid vinyls up to 150 F, while polyethylene is most 
reasonably employed below 120 F. 

It can readily be seen that plastic pipe cannot sub- 
stitute for steel or nonferrous metallic pipe where the 
strengths and temperature characteristics of these ma- 
terials are needed, Neither can plastic pipe compete 
with metallic pipe on a cost-per-foot basis, although the 
lowest cost plastic—polyethylene—is currently priced 
at the level of black steel pipe (foot per foot by size), 
and the cost of polyethylene is still being reduced) Plas- 
tic pipe obtains its advantage in cer‘a‘n applications 
because of its excellent resistance to chemicals and cor 
rosion, its availability in long lengths, its light weight, 
and its ease of installation. 

Most thermoplastic pipe is fabricated by extrusion, 
although some borderline thermoplastics, particularly 
the fluorocarbons, are pressed and sintered. Some wrap- 
ping and welding of pipe from sheet is also done, par- 
ticularly in the large diameters. 

In the extrusion operation, (Figure 1) the thermo- 
plastic material in the compounded form as small solids, 
or in the flake form containing the dispersed compound- 
ing additions, is advanced by a screw through a heated 
cylinder toward a die which closes the opposite end of 
the cylinder. 

The die is carefully designed to allow for shrinkage 
of the plastic material, is long enough in the land to pro- 
duce a sufficient “back pressure” in the extruder cylin- 
der to allow for proper mechanical working and heating 
of the material, and provides a degree of ironing and 
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TABLE II 


Relative Properties of Polyethylene, Cellulose Acetate Butyrate, Styrene and Polyvinyl Chloride 


Tensile strength 


Material (psi) 
Polyethylene 1400-1600 
Cellulose acetate butyrate 4200 
Modified styrene 4200 
Polyvinyl chloride 
High impact 6800 
Normal 7000 


support of the pipe as it is extruded. The internal die in 
pipe extrusion is supported by several arms extending 
through the plastic stream. The plastic rewelds after 
such separation with little loss in strength. 

Extrusion screws are of a variety of types—depend- 
ing on the material to be extruded—varying in length 
to diameter ratio, number of lands, compression ratio 
(the relative volume between flights at one end as com- 
pared to the other), and in type of screw termination. 

The cylinder can be heated by steam, oil, or elec- 
tricity. As the processing temperature of the com- 
pounds has risen to secure better physical properties 
in the materials, the extrusion temperatures have also 
risen. The extruded pipe is cooled by sprays or by im- 
mersion in water tanks simultaneously with a variety of 
sizing and drawdown operations to control wall and 
size. 

The great bulk of the plastic pipe being produced 
commercially today is made from polyethylene. Poly- 
ethylene is a flexible material manufactured by poly- 
merizing ethylene from petrochemical sources in auto- 
claves at the highest pressures being employed in any 
commercial process (from 15 to 35,000 psi) >Polyethy- 
lene for pipe use is normally compounded with 3 per 
cent carbon black to prevent penetration of ultraviolet 
light which causes deterioration of the material. 

Polyethylene plastic pipe is extruded in several wall 
schedules and one of these, a Schedule 40 I.P.S. wall 
pipe, is the first industry-wide standard in the plastic 
pipe field to be submitted to the Department of Com- 
merce for promulgation as a standard, See Table ITI. 


Notched Izod Specific Temperature 
ft-lb per in. notch gravity range (F) 

High 0.92 to 0.94 —§0 +125 

2 1.20 20 +130 

4to6 1.06 20 +170 

8 to 16 1.40 +10 +150 

0.6 to 0.8 1.40 +160 


Other schedules for polyethylene, as well as standards 
for pipe from other plastic materials, are in prepara- 
tion. Note that polyethylene, particularly in the smaller 
sizes, is regularly furnished in coils up to 400 ft in 
length. Its light weight (a 100-ft length of 2-in. pipe 
weighs less than 50 lb) coupled with its flexibility, 
which permits bends and ground contour ditching, 
makes for easy installation. 

As indicated previously, the plastics find their main 
use under corrosive conditions. Table IV shows the 
chemical resistance of polyethylene. Notice the excel- 
lent resistance to most reagents other than a few aro- 
matics. 

The extreme resistance of polyethylene to solvents 
gives rise to problems in installation of the material. 
Most of the plastics can be cemented or “solvent weld- 
ed,” but in the case of polyethylene, mechanical fasten- 
ing is required. Since the material is too flexible to 
thread unless heavily loaded, insert fittings provided 
with hose clamps or compression-type fittings are used. 
Most insert fittings are injection molded from a rubber 
modified polystyrene and are provided with serrations 
which assist in gripping the pipe. The smooth inside 
surfaces of most plastic pipe permit greater fluid flow 
than is the case with metallic pipe for the same head 
loss, so that some internal restriction can be tolerated. 

A great deal has been written lately about the 
transformation of plastic materials when subjected to 
atomic bombardment. It has been found that a number 
of thermoplastic materials acquire cross linkages be- 
tween the molecules, so that they take on thermo- 


Figure 1 — Extrusion is the most common method of producing plastic pipe. 
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TABLE II! 
Department of Commerce Polyethylene Pipe Specifications 
Dimensions and Tolerances 


Inside diam (in.) 
Nominal size ag 


(in.) Tolerances, in. 
Diam 

Plus Minus 
ly 0.622 0.010 0.010 
34 0.824 0.010 0.015 
1 1.049 0.010 0.020 
14 1.380 0.010 0.020 
1% 1.610 0.015 0.020 
2 2.067 0.015 0.020 
2% 2.469 0.015 0.025 
3 3.062 0.015 0.030 
4 4.026 0.015 0.035 
6 6.065 0.020 0.035 


setting characteristics and can no longer be melted and 
reprocessed as before. In the case of polyethylene, the 
heat distortion point is raised appreciably so that uten- 
sils made of this material can stand steam sterilization. 
The tensile properties are raised somewhat, but only 
enough at the higher temperatures to provide “form 
stability” rather than allowing any real use at the ele- 
vated temperature. Some plastic materials—polyvinyl 
chloride is a case in point — deteriorate under such 
bombardment. 

Irradiation methods presently being employed are 
extremely costly and limited to thin film sections. The 
process is, however, relatively new and may produce 
a great broadening in the potential uses of plastics. 

Rigid plastic pipe is being extruded from a variety 
of plastic materials. The most common of these are 
cellulose acetate butyrate, styrene modified with buta- 
diene or acrylonitrile, and polyvinyl chloride. These 
materials have both higher tensile strength and heat 
distortion points than polyethylene. 

Cellulose acetate butyrate is derived from cotton 
linters or wood pulp treated with glacial acetic acid. 
The modified polystyrene material is obtained by cop- 
olymerizing styrene and butadiene, with perhaps, addi- 
tions of acrylonitrile rubber to raise the impact prop- 
erties of polystyrene. Polyvinyl chloride is made by 
polymerizing a monomer produced by the interaction 
of hydrochloric acid and acetylene. Vinyl chloride is 
sometimes copolymerized with rubbers and vinyl ace- 
tates to raise the impact resistance, although this is 
accomplished at some sacrifice of chemical resistance. 

Each of these three rigid thermoplastic materials has 
physical properties and resistance to corrosion, which 
recommends it for a particular field of use. Modified 
polystyrene has a somewhat higher temperature dis- 
tortion point than the other materials, while polyvinyl! 
chloride has the highest physical properties and some- 
what better chemical resistance. The chemical resist- 
ance of a modified high-impact polyvinyl chloride is 
shown in Table V. 

In applying any of the rigid thermoplastics, the de- 
termination of pressures at any temperature must be 
limited by creep. It appears that plastics at room tem- 
perature have the same susceptibility to creep as steels 
in the 1000 F range. In applying plastic pipe at tem- 
peratures even slightly higher than those given in the 
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Lb per 100 ft 
Wall thickness (in.) 
Minimum Nominal 
0.109 +0.006 9.1 10 
0.113 +0.006 12.2 13 
0.133 +0.007 18.0 20 
0.140 +0.007 24.6 27 
0.145 +0.008 29.3 32 
0.154 +0.008 39.7 43 
0.203 +0.009 63.4 68 
0.216 +0.010 82.8 89 
0.237 +0.012 117.5 127 
0.280 +0.015 206.7 223 


“safe working pressure” tables, allowance must be made 
for the decrease in physical properties. See Figure 2. 

A number of other thermoplastic materials have 
been made into pipe. Vinylidene chloride or “saran” 
was among the earliest of the rigid plastic pipe ma- 
terials, but because of its low-impact resistance, diffi- 
culties were encountered in installation. Saran is now 
used pricipally as a lining for steel pipe where its su- 
perior chemical resistance recommends it for severely 
corrosive conditions, 


TABLE IV 
Chemical Resistance of Polyethylene 


On removal from 
Reagent reagent, effect 
Three month’s immersion 
Acetic acid, glacial*. . . No change 
Acetic acid, 10 per cent* No change 
Acetone..... No change 


Ammonium hydroxide, 28 per cent. . No change 
Ammonium hydroxide, 10 per cent. No change 
Benzene...... No change 
Butyraldehyde . No change 
Calcium chloride, 15 per cent aqueous.| No change 
Calcium hypochlorite 

(bleaching solution) No change 
Camphor oil Swollen 
Carbon tetrachloride Swollen slightly 
Dioxane...... | No change 
““Duponol” ME, 10 per cent aqueous No change 
Ethyl acetate........ | Swollen slightly 
Ethyl alcohol (denatured) | No change 
“Ethyl” gasoline Swollen 
Ethylene dichloride .. . | No change 
Ferric sulphate, 15 per cent aqueous No change 
Hydrochloric acid, 37 per cent No change 
Hydrochloric acid, 10 per cent No change 
Hydrofluoric acid, 48 per cent No change 
Linseed oil. . No change 
Lubricating oil. Swollen slightly 


Methy! isobutyl ketone 


Swollen slightly 
Nitric acid, 70 per cent 


Tensile strength and 
elongation decreased 

Nitric acid, 10 per cent No change 

Oleic acid, conc. . Swollen slightly 

Sodium bisulphite, 10 per cent aqueous, No change 


Sodium hydroxide, 50 per cent No change 
Sodium hydroxide, 10 per cent No change 
Sulphuric acid, conc ... . No change 
Sulphuric acid, 60 per cent No change 
Sulphuric acid, 30 per cent No change 
Sulphuric acid, 10 per cent No change 
Trichlorobenzene Swollen 

Triethanolamine No change 
Xylene.... No change 


| 
*Polyethylene is permeable to acetic acid. 
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TABLE V 
Chemical Resistance of Polyviny! Chloride 
Resistance to attack 
Reagent ts 
70 F | 140 F 
Acetic acid, 20 per cent Good | Fair 
Acetic acid, 80 per cent. Good Poor 
Acetic acid, glacial . oa ae | Poor 
ASTM oil No.1..... | Good |§ Good 
ASTM oil No. 2. | Good | Good 
ASTM oil No. 3. . Good § Good 
Barium sulphide (saturated solution)...| Good Good 
Buty! alcohol .., Good Poor 
Castor oil | Good Good 
Cottonseed oil | Good Good 
Distilled water. . Good Good 
Ethyl! alcohol. . ; Good Poor 
Ferric chloride (saturated tolution). Good Good 
Formaldehyde. . - Good Good 
Glycerine. . nie rte 4 : Good Good 
Hexane. ee oa Poor Poor 
Hydrochloric acid, 30 per cent... Good Good 
Hydrogen peroxide . ye Good Good 
Linseed oil... . Good Good 
Nitric acid, 30 per cent Good Good 
Nitric acid, 60 per cent Good Good 
Oxalic acid (saturated solution). Good Good 
Phosphoric acid, 75 per cent... . Good Good 
Potassium chloride (saturated solution) . Good Good 
Sodium dichromate (saturated solution).| | Good Good 
Sodium hydroxide, 10 per cent. | Good Good 
Sodium hydroxide, 30 per cent. . Good Good 
Sodium hydroxide, 50 per cent Good Good 
Sour crude oil... .. Good Good 
Stearic acid, 100 per cent..... | Good Good 
Sulphuric acid, 10 per cent. . Good Good 
Sulphuric acid, 50 per cent. . | Good Good 
Sulphuric acid, 80 per cent _.| Good Good 
Tall oif....... cnt Good Good 
Trisodium phosphate (saturated 
solution)....... Good Good 








Nylon and teflon have also been made into pipe, the 
latter by an extrusion sintering process, and, although 
these materials have many desirable characteristics, 
their present high price militates against their wide- 
spread use. 

Thermosetting pipe first appeared in the form of 
relatively short lengths of cast phenolic resin contain- 
ing suitable loading materials. The impact strength 
and chemical resistance of this pipe are excellent, but 
its use has been limited by the short lengths and the 
molding difficulties. 

Glass-fiber-reinforced pipe of phenolic, polyester, 
and epoxy resins are a relatively new development. 
The pipes represent an effort to obtain the excellent 
chemical resistance of the glass and resins together 
with the very high strength of the glass fibers. Com- 
mercially drawn glass fibers are readily available in 
strengths between 350,000 and 500,000 psi tensile, and 
strands have been made experimentally with strengths 
up to 3,500,000 psi. 

Three processes are currently being employed in the 
manufacture of glass-reinforced thermosetting pipe. In 
one version, the glass reinforcement in the form of 
cloth and mat, a felted pad of chopped glass strands, 
is assembled on a mandrel and then inserted into a 
shell. The whole arrangement is spun, throwing the 
glass by centrifugal force against the shell which be- 
comes an outside mold. Catalyzed resin is added to the 
glass layer, and the pipe cured, usually at elevated 
temperatures. 

In another version, the glass, in the form of multi- 
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strand rovings, is wrapped around a mandrel in a man- 
ner similar to that used in covering wire. The strands 
may be spiraled or braided on the mandrel, usually 
passing through a resin bath prior to wrapping to insure 
saturation. The completed pipe is stripped from the 
mandrel after being cured in an oven to set the resin. 
In this process the glass may be commercial rovings 
or monofilaments of glass taken directly from bush- 
ings in a glass melting furnace. 

In another version of thermosetting pipe, the glass 
and resin are heavily loaded with inert materials and 
extruded from screw- or ram-type extruders, such as 
are used with some ceramic pipes. The glass and resin 
contents are limited in this process and it is difficult 
to control the distribution of the reinforcement. There- 
fore, because of these limitations, the highest physical 
properties possible cannot be obtained. 

Plastic materials have definitely established them- 
selves as materials of construction in the pipe and tub- 
ing field, and plastic pipe should be evaluated along 
with other pipe materials in its possible areas of appli- 
cation. As plastic compounds are improved, as resin 
prices change, as new resins and compounds become 
available, and as new fabricating methods are devel- 
oped, this will be an ever-widening area. As has been 
indicated, the present plastics have definite limits 
which narrow the possible range of applications. 

The principal limitations of the currently available 
plastics are the temperatures and pressures they will 
withstand. If yours is a relatively low pressure system 
carrying Rquids | under 150 to 160 Fy which fails by. cor- 








Figure 2— When using plastics, attention must be direct- 
ed to operating temperatures in order to insure that 
creep does not become a problem. 
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rosion or where ease of installation is an important 
feature, plastics may constitute a complete answer. 

Plastic pipe is currently being manufactured by a 
large number of extruders from resin obtained from a 
much smaller group of chemical companies. It is im- 
portant in the selection of plastic pipe that not only 
the extruder’s designation and specifications should be 
obtained, but, also, information as to the type and 
grade of the basic resin material employed, so that a 
proper selection of pipe can be made. 

In any event, plastic pipe as a construction material 
requires evaluation, not as a cure-all, but as a pipe 
material along with cast iron, steel, and the nonferrous 
metals to determine correctly, from an engineering 
point of view, where each can best serve. 


DISCUSSION 


PRESENTED BY 


GEORGE E. GROSSER, Engineering Manager, 
Westinghouse Electric Corp., Philadelphia, Pa. 


EDWARD W. ELDRETT, Mechanical Engineer, 
Bethlehem Steel Co., Sparrows Point, Md. 

WILLIAM L. BROWN, Assistant to General Super- 
intendent, United States Steel Corp., Fairless 
Hills, Pa. 

E. C. PETERSON, Engineer, Birdsboro Steel Foun- 
dry & Machine Co., Birdsboro, Pa. 

GEORGE C. ANDERSON, Assistant Manager of 
Planning and Development, National Tube Div., 
United States Steel Corp., Pittsburgh, Pa. 





G. E. Grosser: I would like to ask about the possi- 
bility of introducing silicon atoms into some of these 
polymers to obtain other materials for plastic pipe. 
Has anyone developed a compound of a silicone nature 
for use as pipe material? 

Edward W. Eldrett: I would like to know something 
of the abrasion-resistance of this pipe for use with liq- 
uids with entrained abrasive material or slurries. 

William L. Brown: I noticed that 40,000 tons of plas- 
tic pipe are expected to be used in 1960, displacing 
280,000 tons of steel pipe. It just so happens that the 
rated capacity of Fairless Work’s two continuous butt 
weld mills is 280,000 tons a year. 

Another question I might have is, how is plastic pipe 
going to replace steel pipe? Are watering systems one 
of the possibilities, as far as the use of plastic pipe is 
concerned? Also, how about connecting plastic pipe 
to steel pipe? Is it possible to do that? 

E. C. Peterson: I remember at meetings like this fif- 
teen years ago there was talk about what plastics might 
do to the steel industry. All automobile bodies were 
to be made of plastic material, etc. That sort of “scare” 
thinking has blown over and plastics are used where 
they are fit, but like other new materials, they have 
found their proper fields and have promoted the build- 
ing of things that would not be practical otherwise, as 
well as replacing some uses of steel. 

Mr. Anderson showed, in his excellent paper, the 
production of plastic pipe in recent years. It would be 
interesting to know how production of steel pipe varied 
in the same period. 

George C. Anderson: Plastics, of course, are still a 
controversial subject in almost any steel field. National 
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Tube went into the plastic pipe field because there are 
certain places where the plastic pipe is a “natural.” 
All the pipe used, for example, for mine drainage has 
gone to polyethylene, With the waters encountered in 
Pittsburgh coal, steel pipe will last about six months to 
a year, where with plastic pipe it will last until they 
chop it or blast it to pieces. So in the case of mine drain- 
age, polyethylene has pretty well taken over the field. 

In the case of drop for jet wells and in the case of 
lawn sprinkler systems, plastic pipe has taken over. 

Most of the silicone resins are used in cemented type 
pipes rather than compounds that can be extruded. 
Some silicone pipe is available, but most of it is of the 
reinforced-type material, where used in the place of the 
more normal resins. In fact, silicones are used with as- 
bestos, glass, mica and many other materials. These 
pipes are difficult to fabricate, difficult to make in long 
lengths, and have not been proved to the place where 
the materials are too usable or economical as a basic 
product, although a good deal of work is being done in 
mica, glass and asbestos as reinforcements. The sili- 
cones are still relatively expensive. 

With respect to abrasion-resistance of plastic pipe, 
some are good and some are poor; in general, they have 
fair abrasion resistance. In the case of certain thermo- 
plastic materials with rubber-like characteristics, poly- 
ethylene pipe, and so forth, the abrasion resistance, 
including coal slurries, is relatively good and more sat- 
isfactory than metal pipe. 

As to the question about the tonnage shown for plas- 
tic pipe, I do not remember the year—it was not, by 
the way, tonnage displaced from Fairless Works, alone, 
and indeed, it was not metallic pipe tonnage displaced; 
it was the equivalent tonnage of metal pipe that would 
have served the functions of plastic pipe that was 
shown. 

The question was asked about joining the plastic 
to metallic pipe. That, again, is a difficult problem 
because of the difference in thermal expansion. There 
are ways, though, to put the two together—but it is 
good to have a good flexible pipe compound on there, 
so it does not leave a gap on shrinking. There are good 
materials for that business —some of the materials 
made of teflon, in the form of paste are excellent joiners 
for the assembly of metal and plastic pipe. 

Mr. Peterson asked a difficult question. When it 
comes to placing plastics fairly in the field, it is a new 
material that does excellent jobs when properly ap- 
plied. It is good for children’s toys, because they only 
last a few days, anyway, and then you can throw them 
out. In the case of automobile bodies, that, I believe, 
will be a flash in the pan. It takes a long time to set up 
an automobile body and the material is not fireproof. 
However, plastics have a legitimate place and some 
illegitimate ones, too, in the automobile industry. Plas- 
tics figure in the decorations of all the cabs, in the 
taxicabs, the inside of the door panels, and so forth. 

On the question of how much steel pipe was made in 
the years for which I prepared estimates of plastic pipe 
production and growth, most plastic pipe made during 
this period was in the size ranges of butt-welded prod- 
uct, and I have revised the chart to show the butt weld 
production during these years. 
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STARTS NEW CONTINUOUS 
GALVANIZING LINE 


se 5 9 


A THE new $6,250,000 continuous 
hot-dip galvanizing line at Jones & 
Laughlin Steel Corp’s Pittsburgh 
Works at Second Ave., Pittsburgh, 
is now in operation. The unit, which 
utilizes the Armco-Sendzimir proc- 
ess, has a rated capacity of 7000 to 
8000 tons of galvanized 
month. 


sheets a 


This becomes a new source of sup- 
ply for galvanized sheets. The new 
facility is another step in the latest 
phase of J&L’s improvement and ex- 
pansion program, which when an- 
nounced last October was a $250,- 
000,000 program for the 1955-1958 
period. 

The line is housed in an L-shaped 
building, 750 ft long and 100 to 175 ft 
wide. In addition to the line, the 
building contains a coil storage area 
(110 x 175 ft); the warehouse and 
shipping department (650 x 75 ft); 
and office, maintenance and control 
areas (190 x 34 ft). 

The mill is producing galvanized 
steel both in sheets and in coils. 

The line is able to produce to the 
following specifications: 


Galvanized sheet gages—14 to 30 

Widths—20 to 48 in. (with coated 
edge) 

Lengths—60 to 168 in. 

Coatings—The flexibility of the 
line permits a full range of in- 
dustrial coatings. 

Coil diameters—I.D. 20 in. and 
24 in.; O.D. 48 in. maximum 
Coil weights—Maximum with no 

welds is 12,000 lb, depending 
on width. 

The Armco-Sendzimir process was 
selected because investigation 
showed that it produced galvanized 
sheets having excellent adherence, 
good forming properties, and an at- 
tractive lustrous appearance. The 
continuous hot-dipped product is 
considered to be far superior in qual- 
ity to the old style hot-dipped-pot- 
galvanized sheet, permitting new ap- 
plications not possible with the con- 
ventional type. 

With the advent of the continuous 
galvanizing process and its high qual- 
ity product, the demand for galva- 
nized sheets for a wide range of uses 


has increased yearly. 

The process being used by J&L was 
developed by Tadeusz Sendzimir, 
famed Polish engineer, in 1936, but 
it remained in an experimental stage 
for a number of years. The patents 
covering the process were granted to 
Sendzimir in 1938 and 1940 and are 
controlled by Armco Steel Corp. 

In the Sendzimir coating process, 
the surface of the base metal is oxi- 
dized to remove rolling lubricants 
and other combustible material. The 
oxidation is performed by passing 
the strip continuously through a fur- 
nace. 

After the initial oxidation, the strip 
then passes into another furnace 
where the metal is annealed. The 
cooling furnace is connected directly 
to the annealing furnace and extends 
to the zinc bath with its end sealed 
by molten zinc. This furnace controls 
the rate of cooling of the strip in a 
non-oxidizing atmosphere. Dissociat- 
ed anhydrous ammonia serves as a 
reducing atmosphere in the anneal- 
ing furnace and as a non-oxidizing 


Figure 1 — Scale model shows operation of Jones & Laughlin Steel Corporation’s new continuous galvanizing line. 
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for every metallurgical 


heating need 








ea Whatever your needs in melting, 
Bong ’ reheating or heat treating, there's a 
i type of Rust Furnace to do your job 
‘ r , efficiently and economically. 


Automatic ...all fuels... easy to 
operate ... trouble free. Hundreds 
of installations, ranging from small 
to extremely large, attest to Rust’'s 
world wide leadership in furnace 


design and construction. 


OPEN HEARTH FURNACES 

RECUPERATIVE SOAKING PITS 
REGENERATIVE SOAKING PITS 

SINGLE, DOUBLE, TRIPLE-FIRED 

Pore) bal tielelel-m 14-1 - Wal ical. 1.) vet 15 

CAR TYPE HEAT TREATING FURNACES “f 
BOX ANNEALING FURNACES 

Pere) hal, ltielel-M al eee 
CONTINUOUS STRIP ANNEALING 
GALVANIZING, WIRE PATENTING 

lo) mm 1m - los mne) | -7-\aea-1-7-Gal Te: 

ORE THAWING, SMELTING, AND OTHER 
SPECIAL FURNACES FOR MANY USES 
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—— 
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"RUST PACKAGE CONTRACT” «= “== re of fons 


e 

A pe fnformao" 2 Rust Furnece compen” 
One contract covers everything, from original . ae oo 
idea to start-up. Rust assumes responsibility 
for design, manufacture, erection and initial 
operation. Rust is prepared to undertake these | ; | Write for your copy 
different phases of the work with its own forces. 


This results in substantial savings to customers, Rust Furnace Company 
because of only one overhead and profit, in- 








Ne 












stead of the “pyramiding” which occurs when 
several contractors are used. 








Rust Building « Pittsburgh, Pa. 


Figure 2— The new continuous galvanizing line is of the 
Armco-Sendzimir design using the latest develop- 


ments in processes and facilities. 


atmosphere in the cooling furnace. 

The annealing-cooling furnace is 
air-tight because the entrance of any 
oxygen would result in re-oxidizing 
of the strip and spoil its wetting char- 
actertistics. 

The strip is immersed in a flux-free 
molten zine bath, where wetting and 
bonding occur instantaneously. A 
rapid reaction between the zinc and 
the base metal takes place. 

The J&L line is 610 ft long over-all. 


Figure 4— A 55 lb zinc pig is added to the molten galvan- 
izing bath in the coating unit. The sheet emerges from 
the bath through coating rolls and proceeds on a 50-ft 
high cooling tower permitting a uniform drying of the 
galvanized coating. 








The oxidizing furnace is 20 ft long, 
the reducing furnace 104 ft long, and 
the controlled cooling furnace 224 ft 
long. The line will operate for 13 
weeks continuously before it is shut 
down for drossing (removing the 
wastes from the bottom of the pot) 
and maintenance. 

The galvanizing department’s raw 
material, in the form of cold-rolled 
steel bands, is delivered from the ad- 
joining continuous sheet mill. 








Figure 3 — Sheet steel is inserted into the lead end of Jones 
& Laughtin Steel 
galvanizing line. 


Corporation’s new continuous 


The mill was built by Aetna- 
Standard Engineering Co., the prime 
contractor on the project. They con- 
tracted the installation of the mill to 
Eichleay Corp.; erection of the build- 
ing and installation of electrical 
equipment to Patterson-Emerson- 
Comstock, Inc.; and the design and 
installation of the furnaces to the 
Electric Furnace Co. General Elec- 
tric Co. furnished all the drive and 
control equipment. 


Figure 5— The entire length of the $6,250,000 Jones & 
Laughlin Steel Corporation continuous galvanizing 
line can be controlled from this one point. Here, the 
operator instructs line personnel by means of a two- 
way intercom set. 
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RECORD OF 28 CONSECUTIVE CAMPAIGNS ON “B” FURNACE 
COVERING 214 YEARS 





soi CUR 2: 
~N vay 


2h Corhart 104 in “‘Hot Spots” 


Average: 134 Heats Per Campaign 


®@ Little or no Corhart 104. 
Average: 100 Heats Per Campaign 











| For More Steel, 
Specify CORHART 104! 
| 


Lite graph above tells the story! It shows 104 could help “balance” your electric fur- 
that when little or no Corhart 104 Electro- naces, too—could help you get more heats per 


cast refractory was used, this sixty-ton elec- cam paign. 
| tric furnace averaged 100 heats per campaign, Let us tell you the whole story on Corhart 
for nine campaigns. 104-—-the new magnesite-chrome refractory 
When Corhart 104 was used to for- which is electrically melted at 4400° F., and 
tify “Hot Spots” in the sidewalls, the then poured into its final shape. Write 
average jumped to 134, for nineteen direct to Corhart Refractories Co., Incor- | 
| campaigns! porated, 1646 West Lee Street, Louisville 10, 
Chances are that small amounts of Corhart Kentucky, U.S.A. Telephone—CYpress 4471. 
Eq, 
Za | 
¢ — 
ENDURANCE 


CORHART 104 


ELECTROCAST 
REFRACTORY 


The words ‘‘Corhart’’ and ‘‘Electrocast’’ are registered Trade Marks which indicate manufacture by Corhart Refractories Company, Incorporated. 
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ONE OF A SERIES... 


What makes a 


cylindrical roller 


bearing good”? 


SUPERIOR 
QUALITY 
of INNER 
RACES 


The function of an inner race is to provide a 
fatigue-resistant surface between a shaft and 
the bearing rollers. Because of roller bearing 
geometry, there is a smaller area of contact 
between inner race and rollers than 
between outer race and rollers. This concentrates 
more load on the inner race and makes it the 
critical member from a fatigue life standpoint, 
particularly when the inner race is the 
stationary member and maximum load is 
repeatedly applied at one point. 


Since it is vital to good performance that the 
inner race does not work loose on the shaft, 
HYATT inner races are designed for relatively 
heavy press fits, so the inner race becomes 

an integral part of the shaft for all practical 
purposes. Other advantages of HYATT’S 
carburizing process and precision finishing 
operations are briefly explained at right. 


You'll find more details in HYATT General 
Catalog No. 150, or your nearby HYATT Sales 
Engineer will gladly help you choose the type 
best suited to your design requirements. 
Remember, HYATT is America’s first and 
foremost maker of roller bearings. 

Hyatt Bearings Division of General Motors 
Corporation, Harrison, New Jersey. 


(Gy 






VYAITT 


ROLLER BEARINGS 
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1. WHY CARBURIZING? 


Carburizing provides inner races with tough cores, and flanges that will 
not crack, with no loss of case hardness. This permits tight press fits 
and also improves load-carrying capacity as shown in Diagram A. 
During quenching, a volumetric change tends to stretch the core and 
compress the case. Due to the Poisson effect, the compressive hoop 
stresses in the external fibres build up the load-carrying capacity. 


Diagram B shows a typical element under roller load. Stresses in the 
“Z’ direction are negligible; those in the ‘*X”’ direction are compressive 
hoop stresses or pre-load. Those in the “Y” direction are compressive 
stresses due to the load. Without the compressive stress Sx (hoop 
stress) the load capacity would be reduced; and if ““X” were a tensile 
stress due to pressing a through-hardened race on a shaft, the bearing 
capacity would be still less. 


RACE GUIDE 





2. DOUBLE END GRIND 


In grinding a HYATT inner race, the ends are first faced off square and 
parallel so they can be used as accurate reference during subsequent 
operations. The HYATT double end grind process (Diagram C) insures 
excellent control of parallelism. 


3. CENTERLESS PATHWAY GRIND 


Centerless grinding was pioneered by HYATT years ago, and eliminates 
excessive wall variation due to spindle and chucking errors. This method 
produces as nearly a perfect cylinder as is commercially practical. 
Two-point and three-point out of round and taper are held toa minimum. 
Note how work is rotated with backing plate against previously ground 
end (Diagram D) to insure accuracy. 


Coed hall || PROT 
; 7 


Ld | + i “3 — 
BACKING 


PLATE eal 7 





4. CHUCKLESS BORE GRIND 


Here the centerless method assures a bore concentric with the pathway, 
with minimum wall variation, by removing stock from high spots as 
they pass between drive roll and related grinding wheel (Diagram E). 


S. FLANGE GRINDING 
To assure that they will run true with roller pathway, flange faces are 


also ground using the squared ends for reference (Diagram F). This 
establishes even contact with roller ends during bearing operation. 
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By A. F. KENYON, Steel Mill Engineer, Industry Engineering Dept., Westinghouse Electric Corp., East Pittsburgh, Pa. 


INDIVIDUAL POWER SUPPLIES 
FOR HOT STRIP MILL 
FINISHING STANDS 


A TWO large continuous hot strip 
mills under construction will have an 
individual power supply for each fin- 
ishing stand motor. The individual 
stand power supply system has be- 
come well established for tandem 
cold strip mill drives, and similar ad- 
vantages are expected for its appli- 
cation to these new hot strip finish- 
ing mills. Following are the more im- 
portant advantages of the individual 
stand power supply system, as ap- 
plicable to hot strip mills: 

1. The mill operation is made more 
flexible by provision to operate 
any one or more stands down to 
60 per cent voltage, thereby ex- 
tending the available speed 
range, or in some cases enabling 
the use of motors of smaller 
shunt field speed range than 
would be required for a common 
bus system. 

2. Biasing compensation of the in- 
dividual voltage regulators pro- 
vides very responsive control 
for speed droop adjustment, 
gage control, etc. 

3. Possible d-c fault currents are 
greatly reduced, lessening the 
duty on line circuit breakers, 
and minimizing fault damage 
to machines and control equip- 
ment. 

4. The reduction in number of line 
circuit breakers, and simplifi- 
cation of d-c bus connections 
largely offsets the somewhat in- 
creased capacity and cost of 
power supply equipment and 
more complex regulating equip- 
ment. 

While the present installations will 
utilize separate generators on syn- 
chronous motor-generator sets for 
the individual power supplies, recti- 
fiers are equally applicable in the in- 
dividual stand power supply system, 
with generally somewhat lower first 
cost, higher efficiency, and low main- 
tenance. 


58-IN. MILL 


A 58-in. hot strip mill being built 
at a Pittsburgh district plant is ex- 
pected to produce major tonnages of 
silicon electrical steel strip, and stain- 
less and other high alloy steel strip, 
as well as low carbon mild steel strip. 
The individual stand power supply 
system is particularly advantageous 
to produce this diversity of products, 
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since the silicon electrical steel and 
mild carbon steel can be rolled with 
very heavy reductions requiring the 
first and second finishing stands to 
operate at quite low speeds, while 
the stainless and other alloy steels 
must be rolled with much smaller re- 
ductions, and only small speed in- 
crease from stand No. 1 to stand 
No. 5. 

The following tabulation lists the 
the motor rating, method of drive, 
and corresponding mill speed for 
each of the five finishing mill stands: 


Stand Motor Motor 
No. p rpm 
F-1 5000 125/250 
F-2 5000 125/250 
F-3 5000 95/190 
F-4 4000 125/250 
F-5 4000 140/310 


Provision also is made in the layout 
for the possible later installation of 
an F-6 stand, with the initial F-4 and 
F-5 4000-hp motors moved to drive 
stands F-5 and F-6 respectively, and 
a new 5000-hp motor installed to 
drive stand F-4. 

Power for the stand F-1, F-2, F-3 
and F-4 motors is supplied from indi- 
vidual 4000-kw, 700-volt generators, 
assembled in two 8000-kw motor- 
generator sets with 11,200 hp, 0.9- 
power factor, 6900-volt synchronous 
driving motors; and power for the 
stand F-5 4000-hp motor is supplied 
from an existing 3000-kw motor-gen- 
erator set. The individual stand pow- 
er supply generator voltages are 
matched to a common reference by 
means of magnetic amplifier voltage 
regulators, with adjustable IR com- 
pensation -to provide the desired 
stand motor speed regulation. 

On this installation, the roughing 
mill will be of the reversing univer- 
sal type, with the working rolls of 
the 36-in. and 52-in. x 58-in, four- 
high main stand driven through pin- 
ions by a 7000-hp, 40/100-rpm, 700- 


volt, 2,525,000 lb-ft maximum emer- 
gency torque capacity single arma- 
ture reversing motor, and the verti- 
cal edging rolls driven by a 600-hp, 
150/450-rpm reversing motor. Power 
supply for the main and edger mo- 
iors will be from a 6500-kw, synchro- 
nous motor-generator set. 


56-IN. HOT STRIP MILL 


Another 56-in. wide continuous 
hot strip finishing mill is being in- 
stalled at a Southern plant. Initially 
the mill will consist of four 25-in. and 


Roll Roll fpm, 
Drive rpm 25-in. rolls 
2.73:1 45.75/91.5 300/600 
1.84:1 67.9/135.8 445/890 
Direct 95/190 622/1244 
Direct 125/250 820/1640 
Direct 140/310 917/2030 


49-in. x 56-in. stands F-2, F-3, F-4 
and F-5, each to be driven by a 3500- 
hp motor, and the layout makes pro- 
vision for the later installation of 
two more stands, F-1 and F-6, each 
also to be driven by a 3500-hp motor. 
The nominal final delivery speed 
range from stand F-5 will be about 
885/1770 fpm, and the addition of 
stand F-6 will increase the delivery 
speed range to about 985/2240 fpm. 

Power for each 3500-hp motor will 
be supplied from individual 2800-kw, 
700-volt generators, there being two 
5600-kw three-unit synchronous mo- 
tor sets for the initial four-stand mill, 
and provision for a third motor-gen- 
erator set to supply the additional 
two stands. The generators will be 
controlled by magnetic amplifier 
voltage regulators, to match the in- 
dividual stand generator voltages to 
a common reference, and with provi- 
sion to operate any generator down 
to 70 per cent of rated voltage. 

On this installation, an existing 
three-high universal mill will be uti- 
lized as the roughing mill ahead of 
the new hot strip finishing mill. 
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INSTRUMENT WARNS OF GAS LEAKS 


A AN automatic regulator station 
of the Philadelphia Gas Works, Divi- 
sion of The United Gas Improve- 
ment Co., uses instruments as a si- 
lent watchman to warn personnel five 
miles away should a gas leak develop. 

The building replaces a large hold- 
er station which PGW previously 
maintained in the suburban section 
of Philadelphia, and gas for more 
than 14,000 customers in this area Is 
controlled from here. 

The station operates itself. Once 
every week, a PGW employee visits 
the building to collect the circular 
charts used to record gas pressures, 
and to place new charts in the record- 
ing apparatus. Aside from this, there 
is no need for personnel to spend 
much time at the station. 


Because of the combustibility of 
the product, the management had to 
take steps to keep hazardous condi- 
tions under complete control. In such 
a station, a gas leak could go unde- 
tected for several hours. 

To handle this problem, Philadel- 
phia Gas Works bought and installed 
a combustible gas alarm which con- 
tinuously samples the atmosphere in 
each of the building’s three sections. 
If a leak should occur, a bell rings 
and a light flashes in the dispatcher’s 
office, five miles from the station. 
Then, word is broadcast over the 
company radio network and a PGW 
car proceeds to the spot immediately. 


In this station, samples are drawn 
from four different points: two in the 
valve room, one in the instrument 
room, and one in the basement. 


The instrument which does the job 
is a product of Pittsburgh’s Mine 
Safety Appliances Co. Here’s how it 
works: Samples of the surrounding 
atmosphere are drawn into the in- 
strument and passed over one of two 
heated, sensitized platinum filaments 
which are a part of a balanced elec- 
trical circuit. The second of these 
filaments — the compensator — is 
sealed in a cell containing uncon- 
taminated air. Any combustibles 
present in the air sample drawn over 
the first—the detector—filament will 
burn as soon as they come in contact 
with the heated wire. This increases 
the temperature of the filament and, 
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consequently, its electrical resistance. 
The higher resistance of one filament 
upsets the balanced electrical circuit 
in direct proportion to the con- 
centration of combustibles in the 
sample. 

Degree of unbalance is measured 
by an indicating contacting meter, 
or relay, so designed that when the 
pointer is deflected to a preset mark, 
an electrical contact is closed, which 
in turn operates a double pole, dou- 
ble throw relay. 

At this installation, the relay is 
used to open the signal-circuit rather 
than close it. The circuit—a tele- 
phone company circuit—which car- 
ries the signal to the alarm point in 
the dispatcher’s office at mainte- 
nance headquarters is continuously 
closed unless something goes wrong. 
When the alarm rings it means that 
there is a combustible present in the 
atmosphere at the station; that the 
telephone circuit has been interrupt- 
ed somehow; or that there has been 
a power failure at the panel board 
where the alarm is mounted, Person- 
nel immediately start to check all 
three possible causes. 


Philadelphia Gas Works officials 
have solved a common problem with 
their new automatic station. Because 
of modern gas handling equipment, 
there is no need for continuous man- 
power at this regulator station, so 
workers are released for other duties. 





Figure 1— This interior view at the 
automatic regulator station of the 
Philadelphia Gas Works, Division 
of The United Gas Improvement 
Co., shows the silent watchman 
on duty. The small cone seen at the 
top and another visible in the back- 
ground between the lights is part 
of the gas detection system. The 
cones collect samples of the atmos- 
phere in the station and sound an 
alarm five miles away when com- 
bustibles are present. Due to the 
automatic alarm installation, per- 
sonnel need visit the station only 
once each week to collect and re- 
place charts in the recording appa- 
ratus. 


But in the time between visits to 
the station, a dangerous situation 
could arise if a leak did develop. The 
combustible gas alarm makes this 
virtually impossible. 


NEW REPORT ON AIR ANALYSIS COMPLETED BY MINES BUREAU 


A METHODS and equipment used 
in sampling mine air to detect harm- 
ful gases are described in detail in a 
new Bureau of Mines publication. 

The publication was prepared as 
an aid to mining companies, state 
mining departments, and others in- 
terested in mine safety. It combines 
information given in two earlier re- 
ports with results of a recent evalu- 
ation of the haldane-type apparatus, 
used by the Bureau in making pre- 
cise determinations of the explosive 
gas, methane, encountered in many 
coal mines. 

Emphasizing that no one type of 
apparatus is suitable for determining 
concentrations of all mine gases un- 
der all conditions, the report pre- 


sents detailed information on various 
kinds of equipment currently in use 
and discusses the applications and 
limitations of each. It includes data 
on the composition of mine atmos- 
pheres, factors that may affect the 
accuracy of analysis, methods of 
sampling, descriptions of analytical 
apparatus, and methods of proce- 
dure. 

A copy of Information Circular 
7728 “Equipment for Analyzing 
Mine Atmosphere, with special Ref- 
erence to Haldane-Type Apparatus,” 
can be obtained from the Bureau of 
Mines, Publications Distribution 
Section, 4800 Forbes Street, Pitts- 
burgh 13, Pa. It should be identified 
by number and title. 
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: BIRDS BORGD’S 

modern design cooling bed... 

9 . . . 

. engineered for maximum production 

. 

| @ It permits maximum production from any mill because cooling beds 
like this are geared to coordinate the entire operation. This huge bed 
, handles tremendous tonnages of a wide variety of semi-finished products. 

4 The first section of the bed consists of V-bars with either notched or 

| , eee : flat surfaces—depending on the type of product handled. These bars 

a ee ee are precision machined to hold billets straight during the cooling 

‘ STEEL MHL MACHINERY period. The flat bar section, following the first section, increases the 

ff pias > a anes capacity by providing additional cooling time for heavy sections. 

1 : CRUSHING MACHINERY | 

“ . SPECIAL MACHINERY This is another Birdsboro product built to meet specifications for 
; — higher production in leading steel mills throughout the world. Call on 

r = ? ny Birdsboro engineers when your production figures need a boost. 

g ROLLS: Steel, Alloy iron, Alloy Steel 
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BIRDSBORO STEEL FOUNDRY & MACHINE CO., BIRDSBORO, PENNA. Offices in Birdsboro, Pa. and Pittsburgh, Po. 
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NO PICKLING PROBLEM 


Too Large or Too Small 





WELDCO Specialists 
Handle Them All! 





























IN HUNDREDS OF PLANTS, you'll find 
Weldco equipment all along the pickling line. For 
Weldco products are made of corrosion-resisting, hot 
rolled metals, that withstand attack from hot acids 
and other pickling solutions. They are strong yet light- 
weight, wear-resistant, durable, and long-lasting. You 
get all these advantages when you specify Weldco 
hooks, mechanical picklers, crates, baskets, racks, chain, 
steam jets, and accessories. 

Weldco offers a complete, well-designed line of 
pickling equipment . . . plus the services of our ex- 
perienced staff. Let Weldco engineers take care of 
all your pickling needs. For any problem, large or 
small, they have the practical, cost-cutting answer. 
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DE LAVAL stay on the line for years 


CENTRIFUGAL 
BLOWERS AND PUMPS 


Jones & Laughlin reports: “We have been using 
De Laval equipment for many years, and from our 
experience we have learned that De Laval blowers 


and pumps are inexpensive to maintain. Service 


is excellent. We can get spare parts quickly.” 


Three De Laval 22,000 gpm motor-driven pumps 

are on the job at Jones & Laughlin Steel Corporation 
in Pittsburgh, Pa. These units are used to pump 
river water to the open hearth and general mill. 
Installed in October 1951, these three pumps “have 
not had any downtime at all since their 

installation except for periodic inspections,” 

Jones & Laughlin reports. 


= 

These two De Laval centrifugal blowers, each rated 

at 100,000 cfm, are in use 24 hours per day, 

seven days per week except for a yearly inspection 
period. Since installation, there has been only 

24 hours downtime in one of these blowers with a 
maintenance cost of about $400. “That’s very little 
for this type of equipment,” says the Jones & Laughlin 
blower room foreman. 





This is one of three De Laval gas exhausters, 
operating at 48,000 cfm around the clock. Two of these 
units can handle maximum capacity; the third is 
used as a spare. Jones & Laughlin says, 

“Without good gas exhausters you would have to 

‘bee hive’ (open the top and permit the gas to go 
free), thus losing our by-product.” 


Send for ed 
Bulletin 2 \9 Ts 
ulleti POONA Pumps and Blowers 


DE LAVAL STEAM TURBINE COMPANY 
870 Nottingham Way, Trenton 2, New Jersey 





SOME OF THE REASONS YOU GET BETTER SERVICE WITH KAISER PERICLASE-CHROME BRICK: 


. Low permanent growth from iron-oxide attack minimizes end wall buckling and spalling. 


. Aceramic bond is formed before the chemical bond is destroyed. 


; ; = CHEMICALS 
» No liquid phase in forming its ceramic bond. Volume stability. 








KAISER 
. High MgO content in end wall brick provides greater resistance to carryover erosion iw 


REFRACTORIES 





and iron oxide attack. 


. Lowest porosity minimizes alteration by resisting penetration of gases and impurities. 





Expansion tests show why you get 


SUPERIOR END WALL SERVICE 


with Kaiser Periclase-Chrome Brick 


ONE REASON why Kaiser Periclase-Chrome Brick assures bet- 
ter end wall service for many leading steel producers is shown 
by this laboratory test of the effect of steel plates on perma- 
nent growth. 


In this test, pre-fired 9x412x3” bricks of two types were 
compared: brick having a chrome-magnesite ratio of approx- 
imately 75 to 25, and Kaiser Periclase-Chrome Brick. 


Both types of brick were laid up as headers, forming the 
side walls of a tangentially fired pot furnace. 16-gauge steel 
plates were applied to the four sides of the bricks. The bricks 
were set loosely, with only 4 courses of brick overlaying the 
test pieces. 


The effects produced in the laboratory were the result 
solely of the heating and iron oxide reaction. Heating and at- 
mosphere conditions were identical on each type of brick. 
The furnace was heated with gas to 3100°F. = 25°, and heid 
at this temperature for 16 hours. Heating and cooling was at 
the rate of 75°F. per hour to minimize thermal spalling effects. 


Results of the test 


After cooling, the bricks were separated and photographed. 
(See picture.) Note strings stretched from top corners of new 
brick on ends of each row. Comparative growth on hot faces 
of brick shows above strings. The upper row of brick is the 
chrome-magnesite type. The maximum linear cold expansion 
of these bricks was 1” or 11%, with an average of 9%. 


The lower row of bricks are Kaiser Periclase-Chrome. The 





REFRACTORY BRICK 


maximum linear cold expansion of the Kaiser brick was only 
‘ie” or 2.1%, with an average of only 1.4%. 

These values are in addition to the reversible thermal ex- 
pansion, in each case. 

Also, note in the picture the cracking of the chrome- 
magnesite type brick caused by the relatively great iron-oxide 
swelling. The Kaiser Periclase-Chrome Brick is free from 
such cracks. 

The superiority of Kaiser Periclase-Chrome Brick 
This test indicates only one of many reasons why Kaiser 
Periclase-Chrome Brick gives hearth operators better end wall 
service. 

The special composition of Kaiser Periclase-Chrome Brick 
assures less spalling, less swelling, greater resistance to abra- 
sion and alteration by oxide and slag. This superior brick can 
greatly increase end wall life or greatly reduce wall thickness 
to cut costs, when end wall service is balanced. 

Call or write any of the sales offices listed below for imme- 
diate attention to your end wall particular problems. 


Call or write Kaiser Chemicals Division, Kaiser Alu- 
minum & Chemical Sales, Inc. Regional Sales Offices: 


1924 Broadway, OAKLAND /2, Calif. ... : 3 Gateway 
Center, PITTSBURGH, Pa. ... 518 Calumet Building, 





Kaiser Chemicals 


Pioneers in Modern Basic Refractories 


5231 Hohman Ave., Hammond, Indiana (CHICAGO). 





RAMMING MATERIALS * CASTABLES & 


MORTARS © MAGNESITE « PERICLASE * DEADBURNED DOLOMITE 


Kaiser PERICLASE Brick for the Steel Industry: 


® Periclase Brick (D-S) 
e Periclase Chrome Brick 
e Chrome Periclase Brick 
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IT’S NOT WORTH THE CHANCE 
—CLEAN IT RIGHT 


Iquipment that operates at less than 
peak efficiency eats into your com- 
pany profits. Chemical cleaning can 
help stop these losses—but only when 
it’s done by experts. Unless you rely 
chance 


on experts, vou re taking a 


with your men and valuable equipment. 


Dowell engineers understand your 
cleaning problems and they have the 


cx pertenc needed to solve them. 


chemical cleaning service for industry 


Thoroughly trained, they’re backed 
by Dowell’s 15 years’ experience in 
removing troublesome scale deposits 
from virtually every kind of equip- 
ment in every kind of industry. 
They're aided, too, by a completely 
modern, fully staffed and excellently 


equipped research laboratory. 


But, expert cleaning goes beyond 


keeping your equipment in top con- 


dition. Dowell considers the safety 
of company personnel at every step 
of the operation. The safest possible 
working procedures are worked out 


with your safety personnel. 


Call Dowell. Our engineers are al- 
ways ready to discuss chemical clean- 
ing problems with you. There’s no 
obligation. Or write Dowell Incor- 
porated, Tulsa 1, Okla., Dept. D-29. 





A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


























Date-line Diaty.. 





March 1 ' 

A According to the AISC, January 1956 shipments 
of fabricated structural steel were 250,155 tons, about 
at December 1955 level, but 11 per cent over January 
1955’s 225,827 tons. Orders in January totaled 
405,263 tons, a new monthly record. The January 31 
backlog of work ahead stands at 2,407,609 tons. 

A Detroit Steel Corp. announced its plans to spend 
$20,000,000 on capital improvements at the Ports- 
mouth Works during 1956 and 1957. 


March 2 

A While the installment debt in January showed the 
first reduction in twelve months, its $27,700,000,000 
at January 31, is still almost $5,300,000,000 higher 
than at January 31, 1955. 

A According to AISI, the industry's estimated em- 
ployment total for January 1956 was 681,100; payroll 
was estimated at $329,134,000; the average payroll 
cost of wage earners for each hour worked was 
$2.617; and average work hours per week during 
January 1956 was 39.5. 


March 5 

A The scheduled expansion plans in the cement 
mixing industry may be curtailed. The decision to 
curtail expansion is based on the fact that the present 
capacity of about 315,000,000 barrels is appreciably 
greater than the 1955 shipments of 300,000,000 
barrels. 

A A6 per cent increase in freight rates was granted 
to railroads by the ICC effective March 7. Some items 
were exempted from the full advance, including coal, 
lumber, and farm goods. 

A Shipments of iron ore, coal, and limestone were 
subjected to an increase of six per cent for the 1956 
navigation season according to new rates by major 
vessel operators on the Great Lakes. 

A The Commerce Department reported a more than 
seasonal decline in manufacturers orders in January 
1956. The incoming business of $27,500,000,000 a 
decrease of $1,200,000,000 from December 1955, 
was $3,400,000,000 more than January 1955. Sales 
of manufacturers in January totaled $26,500,000,0C0, 
a decrease of $500,000,000 below December 1955, 
and $2,800,000,000 above January 1955. 

A The AISI reports that the operating rate of the steel 
industry for the week of March 5 is scheduled at 
98.4 per cent of capacity. This is equivalent to 
2,422,000 tons compared with 2,459,000 tons one 
week ago and 2,241,000 tons one year ago. Index of 
production for the week is 150.8. 

March 6 

A Copper reached a new high in London when spot 
metal advanced to around 54 cents a pound, a more 
than one cent increase. U.S. producers held to the 
46-cent level, but custom smelters were asking 531/ 
cents per pound. 

A Pittsburgh Steamship Division of U.S. Steel Corp. 
announced that the 1956 Great Lakes shipping season 
will open five days earlier than originally scheduled. 
The new opening date, April 4, is contingent on ice 
conditions. 

March 7 

A The House Judiciary Committee approved a bill 
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by which the government must be given 90 days 
advance notice of any merger or acquisition involving 
companies with combined assets of $10,000,000 or 
more. 

A All 28 of the U.S. Steel Corp.'s Monongahela 
Valley blast furnaces are now in operation with the 
relighting of the No. 1 blast furnace at the Edgar 
Thomson works, Braddock, Pa. 


March 8 

A Youngstown Sheet & Tube Co. announced a two- 
to three-year expansion program which will boost its 
annual ingot output capacity by 1,000,000 tons to 
6,750,000 tons, and greatly increase steel finishing ca- 
pacity. Program will cost approximately $250,000,CCO. 
A United States Steel Corp. announced that effective 
April 30, the mill price bases for electrolytic and hot 
dipped tin plate, black plate and terne plate will be 
increased 40 cents per base box — resulting in an 
average increase for tin mill products of approxi- 
mately 5 per cent. 

A Pittsburgh Steel Foundry Corp. protested the sell- 
ing of the government owned foundry at New Castle, 
Pa. to United Engineering and Foundry Co. 

A The proposal the union will submit to the steel 
producers in June will include a substantial wage 
increase, week-end premium pay, and a supplemental 
unemployment benefit program, probably totaling 
20 to 30 cents an hour. The union has stated that the 
steel companies can afford this increase without 
raising the price of steel. 

A Bethlehem Steel Co. gave the Koppers Co. of 
Pittsburgh a contract for the expansion of its steel- 
making facilities at Sparrows Point, Md. These new 
proposed facilities will make the Sparrows Point 
plant the biggest steel plant in the world. 

A Crucible Steel Co. of America has offered for sale, 
until March 21, 1956, 164,117 additional shares of 
common stock at $40 per share, at the rate of one 
share for each ten shares held. 


March 9 

A The AISI reports that January 1956 shipments of 
finished steel products of 7,587,870 net tons, were 
the highest since June 1955. January 1956 shipments 
of oil country goods, 247,217 net tons, and of galvan- 
ized sheets, 269,464 net tons, also set new high 
records. 

A The Bureau of Mines reports that consumption of 
scrap and pig iron increased during January 1956 
set a new record with scrap consumption of 
6,685,000 gross tons, and pig iron consumption of 
6,274,000 tons. 

March 12 

A Contract awards in February for future construc- 
tion totaled $1,859,737,000 in the 37 eastern states 
for a new record. This figure, according to F. W. 
Dodge Corp., was an increase of 18 per cent over 
February 1955. 

A The AISI reports that the operating rate of the steel 
industry for the week of March 12 is scheduled at 
98.8 per cent of capacity. This is equivalent to 
2,433,000 tons compared with 2,462,000 tons one 
week ago and 2,273,000 tons one year ago. Index of 
production for the week is 151.5. 
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A The secretaries of commerce and labor revealed 
that mid-February employment declined to 62,600,000 
off 300,000 from mid-January. Unemployment amount- 
ed to 2,900,000 an increase of 29,000 over the 
January figure. The off balance is accounted for by 
the withdrawal from the labor market by people 
leaving seasonal jobs. 


March 13 

A The International Nickel Co. of Canada, Ltd., 
reported 1955 net earnings were $91,566,566 com- 
pared with $65,295,186 in 1954; or $6.14 per share. 
A The 500-mark was crossed for the first time by 
Dow-Jones industrials, when the index closed yester- 
day at 500.24, up 2.40 points, or 0.48 per cent. 
Utilities reached the highest level in the last 25 years, 
up 0.61 per cent to 67.47. 

A A Bureau of Mines report of iron and steel castings 
shipped in December 1955 states that the 1,519,000 
short tons shipped were 2 per cent below November 
1955 but 21 per cent above December 1954 shipments. 


March 15 

A Dept. of Commerce reports business firms are 
planning to spend a total of approximately $35,000, - 
000,000 in plant and equipment expansion and 
improvement during 1956. This outlay tops the 
previous high of $28,700,000,000 in 1955, an in- 
crease of 22 per cent. 

A Alcoa’s annual report states that 1955 net income 
increased 41.58 per cent over 1954 rising to 
$87,600,808 with net income per share of $4.18 
compared with $2.95 in 1954. Sales in 1955 were 
$848, 745,207. 


March 16 

A The Pittsburgh Consolidation Coal Co. suggested 
that shipments of coal could be made by pipeline 
over much longer distances than now planned. 


March 19 

A Deliveries of new domestic freight cars in February 
totaled 4,881 compared with 4,199 in January and 
2,422 in February one year ago, according to the 
ARCI. Orders in February totaled 1,675 compared 
with January's 1,818. Backlog of cars on order on 
March 1 stood at 141,437 cars. 

A The AISI reports that the operating rate of the steel 
industry for the week of March 19 is scheduled at 
99.4 per cent of capacity. This is equivalent to 
2,446,000 tons compared with 2,477,000 tons one 
week ago and 2,262,000 tons one year ago. Index of 
production for the week is 152.3. 

A Anaconda Co. started today to charge U.S. con- 
sumers the same price for copper mined in Chile as 
European markets are currently bringing. The present 
price for this material in London is 531/, cents. 


March 20 

A Copper in London today climbed about a cent to 
541/, cents a pound. 

A Eleven steelmaking open hearth furnaces of the 
Youngstown Sheet and Tube Co., Youngstown, Ohio 
were shut down because of a wildcat strike. The 
walkout is said to have resulted from dissatisfaction 
over failure to work out a new incentive wage 
agreement. 

A Washington Steel Corp. has announced a new 
reduced rate of $200 a ton or a drop of $45 a ton for 
stainless Type 430. 

March 21] 

A According to the Aluminum Association, primary 
aluminum production in the U.S. for February totaled 
265,524,546 lb in comparison with 280,787,668 lb 
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in January and 232,472,999 lb in February one year 


ago. 

A Industrial Heating Equipment Association reports 
orders received during February totaled $12,162,877, 
compared with $5,615,634 for February of last year, 
an increase of 116 per cent. 


March 22 


A The eastern and western railroads have asked the 
ICC to expedite procedural steps so that the proposed 
increases, averaging 5 per cent, in passenger fares 
might become effective May 1. 


March 26 


A Lukens Steel Co. reported sales for the fiscal year 
ended October 22, totaled $79,307,572 or 5.8 per 
cent over 1954, and net income of $1,731,238. 

A With a letdown in demand, copper prices have 
simmered down and copper is now quoted for April 
delivery at 53¢ to 53l/¢ a pound compared with the 
record 55¢ a week earlier. London copper prices 
— been downward, declining 314¢ from the recent 
high. 

A The AISI reports that the operating rate of the steel 
industry for the week of March 26 is scheduled at 
97.5 per cent of capacity. This is equivalent to 
2,400,000 tons compared with 2,449,000 one week 
ago and 2,278,000 tons one year ago. Index of pro- 
duction for the week is 149.4. 

A The AISC reported February bookings of fabri- 
cated structural steel amounted to 328,597 tons, a 
slack-off from January, 1955 bookings, but a 40 per 
cent increase over February 1954. Shipments in 
February totaled 283,379 tons leaving a backlog of 
work ahead as of February 29 of 2,476,187 tons. 


March 27 


A Reynolds Metal Co. increased prices of aluminum 
M2 cents a pound due to mounting expansion costs. 
This increase is in line with that of Alcoa and Kaiser 
Aluminum and Chemical Co.'s raise. New price of 
aluminum pig is 24¢ a pound and ingots is 25.9¢. 

A Youngstown Sheet and Tube, Campbell Works, 
strike, which had idled approximately 6,000 employ- 
ees, ended when the open hearth employees submit- 
ted their dispute to the Company-Union negotiators. 


March 28 


A A raise in dollar-and-cent price props was effected 
today when the House-Senate conferees on the farm 
bill voted to restore 90 per cent-of-parity price sup- 
ports, for one year, on wheat, cotton, corn, rice and 
peanuts, and have agreed to revert to the old and 
more generous way of computing parity prices on all 
of these crops, excepting rice. 

A The first publicly issued annual report by Ford 
Motor Company covering 1955 listed record sales 
and earnings. Net profits of $8.19 for 1955 compared 
with $4.31 per share in 1954. 


March 30 


A Eastern and western railroads formally filed with 
the ICC a 5 per cent increase in passenger rates 
other than commuter and suburban fares, effective 
May 1 unless blocked by the Commission. The Pull- 
man Co.'s posted a 7.5 per cent increase for most of 
its accommodations effective the same date. 

A Granite City Steel Co. announced that the current 
expansion program, boosting the company’s capacity 
by 30 per cent, is expected to cost about $22,500,000. 
A Copperweld Steel Co. 1955 sales of $78,490,150 
compared with 1954 sales of $49,711,246, and earn- 
ings in like periods were $2,365,459 and $703,150. 
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An enlarged view of one of the two coal barge unloaders at 
the Clifty Creek Station shown above. Designed, built, and 
erected by Heyl & Patterson, Inc., Pittsburgh. It is rated at 
1100 tons per hour and uses a 12-ton grab bucket. Elliott 
motors, generators and control are in the house at top. 
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ott 18742-hp Frame 616 protected forced- 


THE TWO LARGEST POWER PLANTS ever built by hold and close drive mill-type d-c motors 
private enterprise—the Clifty Creek and Kyger Creek stations Semen grees. They eperete a ap 
of the Ohio Valley Electric Corporation—supply power to ‘aaa 

the U. S. Atomic Energy Commission’s uranium diffusion plant 
near Portsmouth, Ohio. The tremendous coal requirement 

of these plants is supplied via barge on the Ohio River. 
Elliott C-W adjustable-voltage motors, motor-generators and 
control, are helping to assure high-speed, efficient operation 
for the coal unloading equipment at these stations. There 

are two coal barge unloaders at the Clifty Creek Station shown 
here, and two at the Kyger Creek Station. 





The five-unit motor-generator set provides power for hoist 


and trolley motors as well as the necessary excitation for the 
motor fields, brakes, regulators, and control circuits. 

All driving motors are 600-series, heavy-duty mill motors, 
and the generators of the m-g set have special characteristics 
suitable for regulator control and peak capacity of these 
motors. It pays to check with Elliott for up-to-date, engineered 
installations like this. For details, write Elliott Company, 
Crocker-Wheeler Division, Jeannette, Pa. 


ELLIOTT Compan Fi “np, Frame 612, 230-volt protected 
ated mill-type d-c trolley motor, which is 

STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS © EJECTORS © 

CONDENSERS © CENTRIFUGAL COMPRESSORS © TURBOCHARGERS @ TUBE CLEANERS © STRAINERS 


id at approximately 317 volts and 710 rpm. 
rol cabinets in background. 


A five-unit, adjustable-voltage, motor-generator set 
consisting of a 400-hp, 1150-rpm, 2300-volt squir- 
rel-cage induction motor driving two 200-kw, 345- 
volt d-c generators for the hold and close drives, 
one 75-kw adjustable voltage auxiliary generator 
for trolley drive, and a 15-kw, 250-volt d-c constant 
potential exciter. 
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A Details of U. S. Steel Corp.'s re- 
placement, modernization and ex- 
pansion program for plants in Gary, 
Ind., and South Chicago, Ill., have 
been announced. 

The corporation plans to increase 
the annual steel-making capacity of 
its Gary Steel Works by more than 
700,000 tons, through improvements 
of existing open hearth furnaces, and 
similarly to increase the capacity of 
its South Works at South Chicago by 
more than 500,000 tons. The prospec- 
tive improvements are designed to 
lift the capacity of the Gary Works 
to almost 8,000,000 tons a year and 
that of South Works to almost 6,000,- 
000. 

In addition to enlarging the capac- 
ity of its open hearth furnaces in the 
Chicago district, U.S. Steel has plans 
to improve the 44-in. slabbing mills 
at both Gary and South Works. The 
program for the Chicago district also 
contemplates the installation of new 


DEVELOP NEW PRACTICE IN 


Industry News... 


U. S. STEEL ANNOUNCES DETAILS OF EXPANSION 
AND MODERNIZATION FOR CHICAGO DISTRICT 


production facilities at the Gary 
Sheet & Tin Mill. These would in- 
clude: a new hot strip mill; a new 
pickle line; a new cold mill; new batch 
annealing furnaces; new temper mills; 
a new line for recoiling sheet after it 
emerges from temper mills; and a new 
flying shear line. 

The corporation has also develop- 
ed plans for a new mill at South 
Works for the rolling of structural 
sections, such as the light-weight, 
wide-flanged beams much needed in 
the construction industry; and plans 
for additional sintering facilities at 
both Gary Steel Works and the plant 
at South Chicago, for agglomerating 
blast furnace materials for their more 
efficient use. 


COMPLETES INSTALLATION 
OF GALVANIZING LINES 


A Two 48-in. heavy gage contin- 
uous galvanizing lines have been in- 


OPEN HEARTH REBUILDING 


Steel framework for a large open hearth furnace stands ready to be moved 
into place in the open hearth shop at U. S. Steel’s Geneva Works near 
Provo, Utah. Engineers experimented with furnace designs so that 
structural steel framework could be prefabricated and erected outside 
the open hearth shop to reduce down time on the furnace. Fifteen days 
were saved on the job over conventional methods of furnace rebuilding. 
Plant officials plan to rebuild other furnaces at Geneva the same way 


during the next two years. 
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stalled by Mesta Machine Co. at the 
Sparrows Point plant of Bethlehem 
Steel Co. These lines will process 13 
gage to 30 gage cold rolled steel 
strip 18-in. to 48-in. wide, with a max- 
imum speed of 210 fpm. 

At the entry end of the lines, coils 
can be handled weighing as much as 
50,000 lb each with a maximum diam- 
eter of approximately 73 in. The lines 
were designed to produce either gal- 
vanized coil stock with a maximum 
diameter of 48 in., or steel sheets in 
lengths ranging from 60 in. to 164 in. 


KAISER TO BUILD J&L 
OXYGEN CONVERTER UNIT 


A An agreement has been reached 
between Kaiser Engineers Division 
of Henry J. Kaiser Co. and Jones & 
Laughlin Steel Corp. on a licensing 
arrangement for J&L to use the new 
oxygen converter process for making 
steel. 

Kaiser Engineers, U.S. licensor for 
the process, will engineer and con- 
struct a plant that will add over 300,- 
000 net tons of steel annually to the 
capacity of the Aliquippa works. The 
turnkey installation will be comple- 
ted in about 15 months. It will be de- 
signed to permit future installation 
of additional equipment capable of 
doubling production capacity. 

The Aliquippa plant will have two 
converter vessels with which it is 
planned initially to produce 54 tons 
of steel per heat each, housed in a 
structural steel building 140 by 175 
ft and the equivalent of 12 stories at 
its highest point. Supporting facilities 
include an air pollution control sys- 
tem, scrap yard, materials handling 
system, teeming equipment and utili- 
ties. 


UNVEILS MILLION TON 
EXPANSION PROGRAM 


A The Youngstown Sheet and Tube 
Co. announced an expansion program 
that will add 1,000,000 tons of steel in- 
gots to its annual capacity in the next 
two years and sharply increase its 
steel finishing output. The company’s 
present annual steelmaking capacity 
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STRAIGUTENELE 


Model 3BC 


BARS FROM For Hot-Rolled Round Bars 
1” Dia. to 6/2" Dia. 
TUBES FROM and Heavy-Walled Tubes 


1” O.D. to 10” O.D. of All Modern Metals 


Sutton’s famous built-in ruggedness makes this type machine the 
leader for heavy-duty operation. The 5-roll design distributes 
the straightening load over three points resulting in long life 
with accurate end-to-end straightness of the finished product. 











SUTTON ENGINEERED STRAIGHTENING 
May Be Installed Directly In The Mill Line 
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ENTRY TABLE STRAIGHTENER DELIVERY TABLE 


Proposals furnished at no obligation 














Ask for Bulletin No. 25 


SUTTON Eugincering COMPANY 


Manufacturers for Ferrous and Non-Ferrous Metal Industries 


STRAIGHTENERS, EXTRUSION PRESSES, HYDRAULIC STRETCHERS, SHEET LEVELERS, CONTOUR CORRECTING 
MACHINES, STRAIGHTENING PRESSES, ROTARY CLEANERS, HEAVY-DUTY UNIVERSAL JOINTS, ROLLS 


FIRST NATIONAL BANK BLDG., PITTSBURGH 22, PENNSYLVANIA 
PHONE: GRANT 1-8077 PLANT: BELLEFONTE, PA. 
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is 5,750,000 tons, 230,000 tons of 
which were added during 1955. Ex- 
penditures for expansion, replace- 
ment and betterment during the next 
three years could total $250,000,000. 

To provide more steel, the com- 
pany is accelerating its continuous 
program of stepping up the output 
of its present open hearth shops. This 
involves enlargement of furnaces, ad- 
ditional equipment for moving mate- 
rials to and from furnaces and fuller 
utilization of technological innova- 
tions. 

Plans for increases in finishing ca- 
pacity include facilities in both the 
Chicago and Youngstown districts. 
Already under construction at its In- 
diana Harbor Works are a new tin 
mill that will substantially increase 
the present capacity to produce elec- 
trolytic tin plate and a new seamless 
tube mill. 


EXPANSION PROGRAM 
ANNOUNCED BY CF&I 


A Plans to spend some $23,000,000 
in the fiscal year ending June 30, 1956 
on a program of plant modernization 
and development was announced by 
the Colorado Fuel and Iron Corp. 
Expenditures will be made for im- 
provement to properties in both its 
Western and Eastern divisions. 

In the first seven months of the 
current fiscal year over $13,000,000 
was spent for this program, and 
CF&I expects to spend an additional 
$10,000,000 during the balance of the 
fiscal year. 

At Buffalo, N. Y., ingot capacity 
of the open hearth furnaces will be 
increased by about 120,000 tons per 
year. This parallels an anticipated 
increase of 200,000 tons per year in 
the ingot capacity of the Pueblo, 
Colo., mill. Improvements to the 
blast furnaces at Buffalo have in- 
creased iron-making capacity. The 
Buffalo rod mill has been completely 
modernized, and production of rods 
is expected to be doubled. 

New wire drawing and finishing 
equipment is now being installed at 
Buffalo to handle this increased steel 
production. 

Some basic improvements have 
been completed at the Claymont, 
Del., plant and other projects are 
now under construction. The pro- 
gram includes revamping of open 
hearth furnaces, installation of new 
press equipment in the flanging de- 
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STEPLESS 


ELIMINATES 
SLIDEWIRE 
MAINTENANCE 


There’s no need to put up with worn slide- 
wires and sticking electrical contacts . . . no 
need to periodically clean and lubricate bal- 
ancing motors. DY NALOG design eliminates 
all this! Its simple variable capacitor and 
positive magnetic drive provide continuous, 
stepless balancing . . . never require attention! 

DYNALOG'’s friction-free action provides 
high speed of response without wear. (There 


are only five moving parts, including the 
*Reg. U.S. Pat. Off. 
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CAPACITY- BALANCING 


ELECTRONIC <& 
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recording pen!) Sensitivity, unlimited by 
turns of slidewire winding, is 1/100 of 1% 
And accuracy is a sustained 1/4 of 1%. 

DYNALOG Instruments are available for 
use with resistance, voltage, capacity, or in- 
ductive type primary elements to measure 
and/or control any process variable . . . with 
unmatched smoothness. Write for Bulletin 
427. The Foxboro Company, 584 Neponset 
Ave., Foxboro, Mass., U.S.A. 


OXBOR* 


*Reg. U.S. Pat. 4. 
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DYNALOG’S* 
EXCLUSIVE 
BALANCING 
ACTION 






no slidewire 

no batteries 

no standardizing 

no gears, cables, etc. 
no high-speed 


reversing motor 
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Send for your free copy a properties 
of Booklet No. 15.100-1 


without delay 





. Applications 


ww ators, INE: 





It's hot off the press and packed with facts about the properties, 
composition and functions of WW Aluminum Bronzes. Steel men 
will be particularly interested in the description of aluminum bronze 
alloys used for heavy duty applications such as universal joint 
slippers (also available ‘‘cast-to-size’”’), guides and wear plates, | 
screw boxes, breaker blocks, gears, worms, and worm wheels, 
table bearings, traverse nuts, manipulator link bushings, hydraulic 
valve parts, liners, welder dies, wedges, and many more. 

You'll find a complete 17-page section of engineering data describ- 

ing each grade, a Specification Index Chart for comparison, six pages 
of machining recommendations and tool geometry. Also included is 
information on our engineering and metallurgical consultation serv- 
ices, foundry and machine shop facilities. 
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partment, changes to plate mill fa- 
cilities, new soaking pits and other 
projects designed to diversify pro- 
duction and improve operating effi- 
ciency. 

New plate fabrication equipment 
is being installed in a large building 
now under construction at Claymont, 
and improvements are also being 
made to increase production of large 
diameter transmission pipe. 

At the Palmer, Mass., plant, which 
produces wire and wire rope, a large 
new building is under construction. 
An old plant at Worcester, Mass., 
whose buildings did not warrant re- 
habilitation or expansion will be 
closed, and its equipment transferred 
to Palmer. This equipment will be 
augmented by new modern machin- 
ery. Improvements are also in prog- 
ress at the Clinton, Mass., plant 
where industrial screens, conveyor 
belts, and other wire products are 
manufactured. 

Expansion and modernization pro- 
jects now under way at Roebling, 
N. J., include new power facilities, 
new equipment for the electrical wire 
and cable department, new wire 
drawing machines, and other related 
finishing facilities. 


FORM CONSULTING FIRM 
FOR AIR POLLUTION 


A Organization of a firm for general 
consultation on all aspects of air pol- 
lution was announced by Mr. Wes- 
ley C. L. Hemeon, formerly engineer- 
ing director of Industrial Hygiene 
Foundation and Senior Fellow of 
Mellon Institute. Mr. Hemeon is di- 
rector of the new firm, to be known as 
Hemeon Associates. Headquarters 
offices and laboratory are in the Loef- 
fler Building at 121 Meyran Ave., 
Pittsburgh, Pa. 

Heading a staff of specialists in 
various aspects of air pollution will 
be George F. Haines, Jr., as chief en- 
gineer, also formerly a Fellow of Mel- 
lon Institute. Mr. Haines has been 
associated with Mr. Hemeon for the 
past ten years in various researches 
on dust control, air pollution and in- 
dustrial hygiene. 

The staff will be supplemented by 
a team of consulting associates which 
will completely embrace the several 
fields of chemistry, engineering, 
meteorology, plant physiology and 
pathology, and wind tunnel aero- 
dynamics, 
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Pumping Progress Report fc 
FOR MECHANICAL ENGINEERS 
Ee eT ee 


An advertisement prepared by the Aldrich Pump Co., Member of Hydraulic Institute, U.S.A. 


THE USE OF FLAMMABLE OIL as a hydraulic medium has two 
major objections — cost and the ever-present 
danger of fire. Providing a system that would 
overcome these objections was the problem 














presented to Aldrich Engineers by a manufac-— 216" Shrek, Tiles “POWR-EAL” Fenp 
turer of die-cast parts for the automotive ... for your 
industry. . 
. tough pumping problems 
MAKE-UP OIL COST, for this manufacturer, was almost specify ALDRICH 
unbelievably high. The fire risk was great. Solving tough pumping problems 
Despite the best efforts of safety control, has become a specialty with 
flash fires were inevitable. Aldrich. Today, manufacturing 


plants from coast to coast are 
performing routine pumping 
assignments around the clock that 
were once real headaches for 


ONE SOLUTION was to pump water as the hydraulic fluid. 








But the manufacturer knew from experience project and plant engineers. 
that an ordinary pump couldn't do this job. Aldrich Direct Flow Pumps, the 
What would we recommend? basis for solving most of these 


problems, feature design innova- 
tions that provide economies of 





WATER AS THE HYDRAULIC MEDIUM was our answer. And ee a ec ceien 
because Aldrich Direct Flow Pumps can pump jobs not possible with ordinary 
water successfully, this manufacturer now pumps. If you have a pumping 
operates a low cost, fire-free central peotiam, pass & om to us. 
hydraulic system. This die-caster gained TYPICAL METAL WORKING APPLI- 
other advantages by changing to his Aldrich- CATIONS FOR ALDRICH PUMPS: 
engineered central system. Aldrich Direct 
Flow Pumps feature fluid—end sectionalization, a ali itien 
with a greater economy of maintenance and aS Te eee 
repair than was previously possible, hori- Hydraute Vesting 
zontal valve action, parts standardization 
and simplicity of construction. Write today for 

Data Sheets 
describing the 

ALDRICH ENGINEERS will gladly consult with you on Direct Flow 





any pumping problem. Data Sheets describing Pump Series. 
the Aldrich series of Direct Flow Pumps 


will be sent to you on request. Ask for 


Data Sheet THE 


63 — 23" Stroke, 25 hp.. Triplex 
64A — 3" Stroke, 50 hp. Triplex 
64, 64B — 5" Stroke, 100 to 200 hp. Series 








67A — 6" Stroke, 300 to 900 hp. Series PUMP COMPANY 
Originators of the Direct Flow Pump 
Address your request to: The Aldrich Pump 21 PINE STREET 
Company, 21 Pine Street, Allentown, Pa. ee oe 





Representatives in principal cities 
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ABOVE — Type 700-B, high voltage 
combination starter of 
struction. RIGHT — Group mounting of 
high voltage Cubicles shown in actual 


OWAN CONTROL 





ACROSS-THE-LINE AND 
REDUCED VOLTAGE CONTROL 
OF CUBICLE CONSTRUCTION 


Standard units consist of: insulated round bus with 
terminals for incoming line; low voltage control trans- 
former; current limiting, high interrupting capacity 
fuses; quick acting, heavy duty contactor with non- 
freezing contacts; magnetic overload relays with in- 
stantaneous and inverse time element electrically reset; 
sealed-off motor terminal compartment; low voltage 
control center; self-contained tank lowering device; 
electrical and mechanical door interlock. Additional 
features such as watt-hour meter, voltmeter, ammeter, 
potential switch, etc., may be provided to meet the 
requirements of specific applications. These self-con- 
tained, self-supporting control units are designed for 
single or group mounting — for indoor or outdoor 
service. 
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TO ADD PRECIPITATORS 
AT HOMESTEAD SHOP 


Wm  Utilivue” 


A Electrostatic precipitators will be (WIRED TELEVISION) 
installed in the No. 5 Open Hearth 


- 
shop at Homestead District Works, We Liked & 7%: ae i -w Yeon ged. . 
according to an announcement by 


Harvey B. Jordan, executive vice — sTuDiESs 
at Battelle Memorial institute 


president—operations, U. S. Steel 
Corp. 

Mr. Jordan explained the selection 
of the Homestead’s shop as the log- 
ical place for installation of precipi- 
tators at this stage in the develop- 
ment of dust collection systems. 

The 15-year-old shop is the largest 
in U. S. Steel’s Pittsburgh district. 
and, fortunately, adapts itself to this 
particular type of installation. The 
shop’s waste heat boilers provide a 
method for cooling the gas for the 
precipitators, 

Floor space limitations in Home- 
stead’s Open Hearth No. 5, however, 
make necessary the location of the 
precipitators on the roof. Substantial 
heavy construction will be required 
to support them. 


Completion of the precipitators is Arrows indicate remotely controlled “UtiliVue” Cameras 
~~ that SEE experimental nuclear reactor cores. 
scheduled for 1957. 














LOFTUS ESTABLISHES 
DIVISION IN CHICAGO 


A Loftus Engineering Corp. has re- 
cently expanded its Chicago, III, of- 
fices and established a new heal 
treating furnace and oven division 
with headquarters at 140 South 
Dearborn St. 


This division will handle sales, en- 
“Utilivue” pedestal enables camera to 


vineering and installation of field be rotated 320° and tilted 90° by remote 
erected heat treating and other in- control from console. Zoom lens (also 


dustri: aces ; ‘ell as a com- ioe Je. Re controlled from console) brings objects 
lustrial furnaces as well as a com “UtiliVue” Monitor is built into control console in into focus at widely varvinn Gutanene 
plete line of standard furnaces and separate control room where experimental nuclear from camera. 


ovens. reactor cores can be WATCHED in perfect safety. 







Division szles and engineering ac- 
tivities are headed by Louis W. Hor- 


vath and John D. Joyce. 


The “UtiliVue” is invaluable whenever there is the need for 
actually SEEING what is happening where it is impossible or 
impractical for the human eye to watch directly. There are 
installations of Diamond Industrial TV that have been in con- 
KOPPERS FORMS NEW tinuous operation since 1946. For further information, get in 


touch with your Graybar Distributor or use the coupon below. 
INTERNATIONAL COMPANY 

















7406 
Eee eer meee | @3©58€=©=—C=—llll Fe ee dh : 
A : , . DIAMOND POWER SPECIALTY CORP. 
company to handle all foreign activi- “FIRST IN INDUSTRIAL TELEVISION” - 
ties including product sales, overseas ELECTRONICS DEPT., P.O. BOX S6P : 
Bi a LANCASTER, OHIO 

plant operations and other activities é ale 
~ ” Please send me without obligation a copy of new bulletin ! 
has been announced by Koppers Co.. showing how Diamond Industrial (Wired) Television will help ; 
Ine me reduce costs, improve quality, increase sales and aid safety. 4 
: ‘ — ' 
Fred C. Foy, president and chief : Name 
executive officer of Koppers will also ee eo ee oe Title 
serve as president of the newly creat- ; pe ' 
ed company to be known as Koppers :. ‘ 
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Taytor Mane 


Clog Steel 
CHAIN! 


assures a greater 
safety factor! 


A certificate of test is issued with 
every Taylor Made Alloy Steel Chain 
to prove that it has been tested to 
twice its working load limit. This 
represents a safety factor twice that 
of wrought iron chain. 


stays on the 
iob longer! 


Taylor Made Alloy Steel construc- 
tion and controlled heat-treatment 
increases the life of the chain—makes 
it tougher, harder and more resistant 
to shock, grain-growth and work- 
hardness than wrought iron types. 


costs less 
than wrought 
iron types! 


Actual operating experience in 
scores of plants has proved that 
Taylor Made Alloy Steel Chain’s 
greater safety, superior strength and 
longer life assures far lower chain 
costs in the long run. 


See your DISTRIBUTOR or send coupon! 


S. G. TAYLOR CHAIN CO. — Hammond, ind. 
Pittsburgh, Pa. 


S. G. Taylor Chain Co. 
Depr.H 


Hammond, Indiana 


Please send Bulletin 13 giving all the facts and 
specifications on Taylor Made Alloy Steel Chain. 


Nome 
Address 


City State — 
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Taytor Mav 


A GREAT NAME 


e 
SINCE 1873 





International, C. A. George W. Nay- 
lor has been elected vice president 
and general manager of the new com- 
pany. In addition, Mr. Naylor was 
elected a vice president of Koppers 
Co., Inc. Also elected as vice presi- 
dents of Koppers International are 
Fred W. Rys, who will be manager 
of construction projects, and Frank 
B. Varga, who will be manager of 
process and royalty operations. 

Mr. Foy said that the new interna- 
tional company was organized be- 
‘ause of Koppers rapidly growing 
overseas interests and international 
sales. Heretofore Koppers foreign 
activities, including engineering serv- 
ices and technical know-how con- 
tracts, have been handled by one or 
more of the company’s six divisions. 
Establishment of an_ international 
company provides “for a complete 
package program in foreign fields,” 
he explained. 


KAISER ALUMINUM WILL 
EXPAND REDUCTION PLAN 


A The primary aluminum capacity 
of Kaiser Aluminum & Chemical 
Corp.’s Chalmette, La. reduction 
plant will be expanded by 55,000,000 
lb annually. The additional produc 
tion facilities are scheduled to be in 
operation by the summer of 1957. 

Chalmette’s capacity will be in- 
creased by the addition of a ninth 
potline, consisting of two potroom 
buildings, each more than 1100 ft 
long. They will contain 144 electroly- 
tic cells, similar in design and output 
to those in the plant’s present eight 
potlines. 

The plant was originally designed 
to produce 200,000 tons of aluminum 
annually. Its capacity has since been 
raised to 220,000 tons a year. The 
ninth line will bring Chalmette’s 
vearly capacity up to 247,500 tons— 
nearly half a billion Ib. 


ACQUIRES CONSTANT 


VOLTAGE POWER FIRM 


A Metal & Thermit Corp. has acquir- 
ed the Glenn Co., Oakland, Calif.. 
makers of constant voltage power 
sources, welding wire feeding devices 
and other products. The business is 
being moved to new quarters at 703 
37th Avenue, Oakland, where it will 
be operated as a manufacturing sub- 
sidiary under the name M & T Weld- 
ing Products Corp. 
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\ cross-section view aol 
this camshaft shows an 
even, unilorm depth of 


_ Automatic Flame-Hardening ia 


Boosts Production 300/ 


Using an automatic oxy-acetylene flame-hardening machine, a leading 





manufacturer of trucks and marine equipment increased the production of 
flame-hardened gears, bearings, and camshafts 300 per cent. Parts are flame- 
hardened on as many as 22 different surfaces in fast, simple operations. 


The flame-hardening process produces wear-resistant surfaces on large and 





small sections without heating the entire part . . . Distortion is at a minimum, 
and case depth is easily and accurately controlled. Flame-hardening is fast and 
relatively simple compared with other methods of hardening metal such as 
nitriding and carburizing. Low cost, portable flame-hardening equipment is 
available for the majority of applications. 

Your local LINDE representative will be glad to show you how to produce 
machine parts with a tough, ductile interior and a hard, wear-resistant surface. 


Start saving now, call him for more information on flame-hardening. 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation Trede-Mark 
30 East 42nd Street [I[mi New York 17, N.Y. 
Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 


Division of Union Carbide Canada Limited, Toronto 
(formerly Dominion Oxygen Company) “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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BERRY BEARING COMPANY 


All phones --DA nube 6-6800 
2633 S. Michigan Ave. @ @ @ Chicago 16, Illinois 





SOUTHWEST OAK PARK ROCKFORD HAMMOND GARY 
6923 W. Archer Ave. 327 Madison St, 710 Broodway 4828 Calumet Ave. 716 E. Sth Ave. 
LUdlow 5-4400 EUclid 6-1700 Phone: 2-5561 WE stmore 1-3010 TUrner 5-7501 
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In announcing the move H. E. 
Martin, president of Metal & Ther- 
mit, said it is expected that applica- 
tions for the constant voltage power 
source will be developed in the elec- 
troplating, metallurgical and _ elec- 
tronics industries. 


BETHLEHEM AWARDS 
CONTRACT TO MESTA 


AA contract covering the design 
and manufacture of four continuous 
cleaning and annealing lines for the 
Sparrows Point plant of the Beth- 
lehem Steel Co. has been awarded to 
Mesta Machine Co. 

Each of these lines will be design- 
ed to handle cold rolled mild carbon 
steel strip from 18 in. to 44 in. wide 
in gages ranging in thicknesses from 
.0067 in. to .015 in. These lines will 
process coils having a maximum 
diameter of 73 in. weighing up to 
50,000 Ib, and will operate at speeds 
up to approximately 900 fpm. 

Mesta will be responsible for the 
complete layout, will make all the en- 
gineering details required for the con- 
struction of foundations and elec- 
trical systems, and will supervise the 
work of installation in the field. 


SHEFFIELD ESTABLISHES 


WESTERN SALES BRANCH 


A Sheffield Western Sales Corp. has 
been established at Los Angeles, 
Calif., as a direct sales branch of the 
Sheffield Corp. 

The new office will be staffed by 
Donald A. Benbow, branch manager, 
assisted by Richard A. Broerman, 
formerly of the Mid-west territory. 

The newly established direct fac- 
tory operation will serve the territory 
of southern Calif., Ariz., and Nev. 
with the line of Sheffield products. 


PLATT ELECTRIC NAMED 


DISTRIBUTOR BY CLARK 


A Clark Controller Co. has appoint- 
ed Platt Electric Supply, Inc., 1305 
N.W. Davis Street, Portland, Ore., as 
a distributor. 

Platt is a full-line supply company 
and will handle Clark’s complete line 
of motor control equipment, under 
direction of Jack Rinehart, Manager 
of Platt’s Apparatus Department. 
Platt’s territory includes cities in 
Ore., Wash., Idaho, Mont., Alaska, 
and Hawaii. 
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SIGNS AGREEMENT 


WITH FRENCH FIRM 


A Thermal Research & Engineering 
Corp., has signed a licensing agree- 
ment with Heurtey & Co., French 
manufacturer of heat equipment. Un- 
der the agreement the French cor- 
poration, upon payment of royalties, 
may manufacture and distribute 
Thermal products in the area it now 
serves, including the French Union 
and French protectorates, the Saar, 
the Benelux nations, the Belgian 








Congo, Italy, Spain, Portugal and 
Switzerland. 

The licensing agreement also calls 
for an exchange of technical informa 
tion and an initial cash payment to 
Thermal covering, among other 
things, patent expenditures in the 
countries involved. 

Similar agreements are nearing 
completion with three 
other companies associated with 
Heurtey & Co. These are OFU Ofen- 
bau Union, serving Germany and 


respect to 


(Please turn to page 189) 














ATLAS Safety /ype 


TRANSFERS 





ATLAS SAFETY-TYPE TRANSFER 
CARS can be provided in almost any 
capacity for storage battery, diesel or 
gas-electric, or cable reel service. 


They are safe because there is only 
one control lever, and the car moves 
only when the operator holds the lever. 


Request “Walk-Along” Bulletin 1283. 


ENGINEERS AND MANUFACTURERS SINCE 1896 


5-ton Automatic Controlled 


ATLAS 


CAR & MFG. CO. 


1100 IVANHOE ROAD 
CLEVELAND 0, OHIO 
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rrent Motor 


KINAMATIC « new standard 


in direct-current motors, 


gives your machines wider 





speed ranges, greater output 


To meet modern industrial needs for faster, more auto- 
matic, more continuous production, General Electric has 
designed an entirely new direct-current motor—the d-c 
Kinamatic. 


Designed for Automation Now, a direct-current motor 
has been designed for the modern job it has to do — either 
as individual motor drive or in regulating systems. The 
new General Electric d-c Kinamatic motor supplies the 
wide speed range and versatility required for today’s 
manufacturing methods. It is designed for the close con 
trol of machines and split-second timing of processes 
essential to higher output. 


Accelerated Production -The new d-c Kinamatic motor 
will modernize your equipment, give it increased power, 
higher speeds, greater output capacity. With the quick 
acting G-E Kinamatic motor, your machines will process 
a greater variety of products. . . faster. . . easier 

and with less maintenance and spoilage. 


More Powerful By combining advanced design with 
improved materials and manufacturing techniques, 
General Electric engineers have packed more power into 
the entire Kinamatic line. The powerful Kinamatic motor, 
with new stamina and durability, is ready to become one 
of your most effective weapons for keeping costs down, 
for meeting competition, for boosting productivity levels. 


Engineering Help—-Industrial specialists in 149 con 
veniently located General Electric Apparatus Sales 
Offices have the complete story on how the new d-c 
Kinamatic motors and generators can benefit your 
operation. For full details, contact your G-E Sales 
Representative, or write for Bulletin GEA-6355. Direct 
Current Motor and Generator Department, General 
Electric Company, Erie, Pennsylvania. 


Bil} 


* Trade Mark of the General Electric Company 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 








KEY TO LOW COST D-C POWER is uniformly high efficiency 
of G-E sealed-tube rectifiers shown at right. Workman above 
is checking charging rate of part of day’s output. 
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Westric Battery Co. reports . . ‘‘power costs down, 


production up with & 








MINIMUM ATTENTION required by G-E sealed-tube 
rectifiers has impressed both Lee Hill, President (r) 
and Ed Hilliard, Vice President, Westric Battery Co. 


-E sealed-tube rectifiers” 


Over a year ago the Westric Battery Company of Denver, 
Colorado, replaced its rotating d-c conversion equipment with 
a General Electric 150-kw d-c unit substation . . . a co-ordinated 
equipment including an efficient mercury-arc rectifier with sealed 
ignitron tubes and associated transformer and switchgear. 


Lee Hill, President, now reports: ‘“‘We find that this G-E 
sealed-tube rectifier is paying for itself in savings on power 
costs . . . and in increased production. High efficiency is the 
most important factor, but the fact that it requires almost no 
maintenance or attention by operating personnel is also very 
important. And its consistent operation with excellent voltage 
regulation has made possible an increase in both the quantity 
and quality of our output of some 1000 lead-acid batteries a day’ 
FOR YOUR D-C APPLICATIONS, too, G-E mercury-arc recti- 
fiers can provide similar advantages. Thousands of users have 
found them the most economical source of d-c power for 
machine tools, steel mill and printing press drives, electro- 
chemical processes, elevators, cranes, etc. For complete details, 
see your nearest G-E Apparatus Sales Representative. General 
Electric Company, Schenectady 5, New York. 524-4 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 














(Continued from page 185) 
Austria; Svenska Metallverben, serv- 
ing the Scandinavian countries; and 
Gibbons & Heurtey Co., Ltd., serving 
Britain and the British Common- 
wealth except for Canada. 


CONTROLLING INTEREST 
ACQUIRED BY BLISS CO. 


A E. W. Bliss Co. has purchased con- 
trolling interest in Matteson Equip- 
ment Co., Inc., of Poland, Ohio. The 
Matteson Co. will operate as a Bliss 
subsidiary. 

The new arrangement will make 
the manufacturing facilities of Bliss 
available to the Matteson organiza- 
tion, which has previously arranged 
through independent contractors for 
the manufacture of its mill 
equipment. Matteson has been active 
in the design of special continuous 
strip annealing lines, continuous 
pickling processing lines and hot dip 
equipment as well as other steel mill 
auxiliary equipment. 

Officers of the reorganized Matte- 
son Equipment Co. are E. A. Matte- 
son, president; George W. Baillie, Jr.. 
vice president and W. H. Garrison, 
secretary-treasurer. 


steel 


TO BUILD REFRACTORIES 
PLANT IN HAMMOND, IND. 


A Harbison-Walker Refractories Co. 
plans to build a basic refractories 
plant at Hammond, Ind. 

The plant will have one tunnel kiln 
similar in design to the kilns in the 
company’s large basic refractories 
plant at Baltimore, Md. Additional 
kilns will be added as needed. 

The plant will produce various 
kinds and classes of basic refractory 
products, including fired, chemically 
bonded, and metal encased _ brick, 
ramming mixes, and other basic re- 
fractory products. 


LINTERN APPOINTS 
DISTRIBUTING AGENT 


A R. H. Gehring has been appointed 
representative for Larco, Inc., with 
headquarters in Pittsburgh, Pa. He 
will cover the tri-state area of Ohio, 
W. Va., and western Pa. 

As distributors of Lintern Corp. 
products, Larco, Inc. has headquar- 
ters in Painesville, Ohio. 
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Meetings 


A The Air Pollution Control Asso- 
ciation will hold its annual meeting 
in Buffalo, N. Y., May 20-24, 1956, at 
the Hotel Statler. 


A The annual meeting of the Na- 
tional Society of Professional Engi- 
neers will be held May 23-26 at the 
Ambassador Hotel in Atlantic City, 
N. J. 


A feature of the meeting will be a 
series of four conferences dealing 
with engineers in government, indus- 





try, education, and consulting prac- 
tice. Engineering leaders in each field 
will head the conferences. 


A The 12th annual National Elec- 
tronics Conference will be held Oct. 
1-3 at the Hotel Sherman, Chicago, 
Ill. The meeting will feature more 
than 100 technical papers and 235 
commercial exhibits. 

The conference is sponsored each 
year by American Institute of Elec- 
trical Engineers, Institute of Radio 
Engineers, Illinois Institute of Tech- 
nology, University of Illinois and 
Northwestern University. 


Get \\ larger neck to 











Average thickness of 
A-B-K bearing = 7%”. 


Schematic view of 
assembly showing 
higher ratio of neck 
(A) to roll (B) 
diameters permitted 
4 by use of A-B-K. 












roll ratios 


in Fs 
enclosed 
_- designs! 


\ aa 
use 4 -22°|KX bearings 


No need to sacrifice roll neck diam- 
eters to keep down size and cost of 
bearing assemblies and housings. 
A-B-K bearings save space, permit 
larger, stronger roll necks— with 
cheaper, lighter weight parts. A-B-K 
laminated phenolic bearings have 


© Wear longer 

© Won't score or heat check 
® Light in weight 

© Cut lubricant costs 


© Save power 


ability to absorb and cushion 
heavier impacts, and often outwear 
metal, many times. Grease and oil 
can be used for lubrication but 
water, alone, is often the answer. 
Ask our engineers for specific 
recommendations. 


LAMINATED 





PHENOLIC BEARINGS 


*A registered trade-mark of American Brake Shoe Company in the 
United States and of Joseph Robb & Company, Limited, in Canada 


Brake Shoe 


in Canada: 





AMERICAN BRAKEBLOK DIVISION 


Detroit 9, Michigan 
Joseph Robb & Co., Ltd., Montreal, Quebec 
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in our mill — 
14 years without a 
bearing failure 





to lubrication” 


has a fine performance record 


says one of the larger brass mills in the United States* 


. 
attributable 
The Morgoil bearings on the 4-high United Tan- 
dem mill at this plant have been lubricated with 
Gulf I-C Oil since it first went into operation in 
1942. And there have been no bearing failures 
attributable to lubrication up to this time. 
These bearings require the best possible lubri- 
cation to withstand heavy loads over a long period 
| of time when rolling heavy brass strip. Gulf 
I-C Oil provides the effective lubrication. that is 
| needed. This stable oil has excellent water-sepa- 
rating characteristics and resists sludge formation. 
| These important advantages — plus outstanding 
lubricating qualities — contribute to continuous 
operation and lower maintenance costs. 
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Another outstanding Gulf product, Gulf Stain- 
less Metal Oil, was selected as the roll oil by this 
company because it gives the desired finish. 

To get the many benefits possible with these 
quality products, and for expert help on other 
phases of improved lubrication, call in a Gulf 
Sales Engineer. Write, wire, or phone your near- 


est Gulf office. 


Gulf Oil Corporation + Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa. 


*Name furnished upon request. 
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The Morgoil bearings in this 4-high 
United Tandem mill are lubricated 
with Gulf I-C Oil and have been for 
14 years. 


Single Stand 2-high rolling mill where 
Gulf I-C Oil contributes to smooth pro- 
duction. The roll oil in use is Gulf Stain- 
less Metal Oil. 


FINEST PETROLEUM PRODUCTS FOR 


=f 
i 
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Dale Orr Joseph Zimmermann D. S. Marinari 
Pittsburgh Dist. Mgr. President Norristown, Pa. 


Steel Piant Equipment Corporation 
sresenié Tield Onanization a 
SPEC PLastic ROLLS 


Here are the men qualified to help you with your roll 
problems. They will recommend the proper SPEC material 






for your processing lines . . . cleaning, annealing, pickling, 
Joseph E. Kiefer scrubbing, galvanizing, electro-tinning, rinsing, etc. SPEC 
Youngstown, Ohio Rolls last 3 to 5 times longer... 


STRENGTH ¢ DURABILITY « LIFE 
never before achieved in covered rolls 


T. A. Reilly 
Chicago, Ill. 


Switch to SPEC Rolls for reduced downtime—lower main- 
tenance cost—increased production. Made with a variety 
of characteristics to meet specific conditions. Send your blue 
prints and/or inquiry today to our Pittsburgh office. A 
field man will be assigned to assist you—promptly. 





E. F. Thomas R. J. Higginson 


Hamilton, Ont., Canada 


Birmingham, Ala. 





SPECIALISTS IN COVERED ROLLS 







3117 Grant Building + Pittsburgh 19, Pa. 
EXpress 1-3277 





L. A. DeShazo, Jr. 
Birmingham, Ala. 


James H. Dean 
Pasadena, Calif. 


at 


a* 


EUROPEAN REPRESENTATIVE 
DR.-ENG. GEORG WEDDIGE, Kirchstrase 124 
Dinslaken (Niederhein) Fernruf 3101, Germany 


ANNEALING + PICKLING * SCRUBBING + FINISHING + ELECTRO-TINNING 
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OLTORIUM « SEP | 8 
TELL-ALL EXHIBITS * IMPORTANT TECHNICAL SESSIONS 
More than 200 companies that supply Four full days of intensive technical 
materials, equipment and services to the sessions offer a liberal education in 
Steel Producing Industry will reveal their “What's New” in steel plant operation, 
latest advances in eye-catching, methods, planning, maintenance and 
informative displays and demonstrations. many other pertinent subjects. 


No Admission Fee @ No Registration Charge 
Open to Men of the Iron and Steel and Allied Industries 


IRON AND STEEL EXPOSITION 
[he Industry's Most Specific Show! 
For additional information, write 


Association of Iron & Steel Engineers, 1010 Empire Bldg., Pittsburgh 22, Pa. 
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Hersonne! ews... 


V. J. Pazzetti, Jr., assistant general manager of the 
Bethlehem Steel plant at Bethlehem, Pa., since 1946, 
has been named general manager. He succeeds the late 
John M. Sylvester. In addition, Harold F. Miller was 
appointed an assistant general manager of the Bethle- 
hem plant. Mr. Miller had been fuel engineer since 
1952. Thomas J. Law, Jr., formerly assistant fuel engi- 
neer, has been appointed fuel engineer in charge of the 
fuel division. 


Samuel H. Strohm, former manager—Electricweld 
Tube Products, has been appointed general manager of 
the Electricweld Tube Division, Jones & Laughlin Steel 
Corp., Oil City, Pa. Dale B. Kennedy, former plant 
manager at Oil City, has been appointed manager of 
operations for the Electricweld Tube Division. Mr. 
Strohm joined J&L as an inspector in the Metallurgical 
Department at the Aliquippa Works in 1938. He was 
made manager—Electricweld Tube Products in 1955. 
Mr. Kennedy joined J&L in 1946 as metallurgical in- 
vestigator at the Electricweld Tube Division in Oil 
City. Previously he was employed, from 1928 to 1945, 
at the Babcock & Wilcox Co.’s Tubular Products Divi- 
sion, Beaver Falls, Pa. 





Peter P. Somerville, formerly plant manager of Jones 
& Laughlin Steel Corp.’s Wire Rope Division, at 
Muncy, Pa., has been appointed general manager. 
Ivan N. Latimer has been named assistant general man- 
ager. He was previously field supervisor of the Wire 
Rope Division. Mr. Somerville joined J&L in 1938, as 
superintendent of the Muncy plant. Prior to joining 
J&L he was employed by Williamsport Wire Rope Co.., 
and by Bethlehem Steel Corp. 


William H. C. Webster was named to fill the posts of 
assistant president of the Hanna Furnace Corp., and 
assistant vice president of Great Lakes Steel Corp. Mr. 
Webster began his employment with National Steel 
Corp. in 1946 as a senior metallurgist with the Weirton 
Steel Co. In 1949 he was transferred to the sales depart- 
ment and attached to the staff of the New York district 
office. In January, 1955 he was appointed manager 
of the Rochester, N. Y., district sales office, and in Sep- 


V. J. PAZZETTI, JR. HAROLD F. MILLER 


* 





tember, 1955 was advanced to his present position as 
assistant general manager-sales, coated sheet products. 


Edward R. Eggleston, chairman of Republic Steel 
Corp.'s coke oven committee, has been named general 
superintendent of coke plants at Republic’s Cleveland 
district. He succeeds John M. Komp who has retired. 
Mr. Eggleston came to Republic in 1947 and was ap- 
pointed superintendent of the coke plant at the com- 
pany’s Youngstown District. He was named chairman 
of the coke oven committee early this year and will con 
tinue to serve in that position. Mr. Komp, a veteran of 
47 years in the steel industry, joined a predecessor com- 
pany of Republic as superintendent of the coke plant at 
Canton. In 1927 he was named superintendent of the 
coke plants at both Canton and Massillon. He came to 
Cleveland as general superintendent of blast furnaces 
and coke ovens in 1943 and ten years later was named 
general superintendent of coke plants. 


C. Clay Crawford has been appointed superintendent 
of the seamless tube mill at the Colorado Fuel and Iron 
Corp.’s Pueblo plant. Mr. Crawford succeeds E, A. Gil- 
more, who has resigned. In addition, William M. Watt 
was named assistant superintendent to the tube mill’s 
finishing mill, and Leo C. Hilt has been named assistant 
superintendent of the hot mill. 


Stanley M. Newbrander has been named vice presi- 
dent of quality control for Weirton Steel Co. Mr. New 
brander began his Weirton career in 1923 in the coke 
plant and was transferred to the metallurgical depart- 
ment in 1924. He later became chief metallurgist. In 
1948 he was appointed assistant vice president, re- 
search, development and quality control, the position 
he held until his current appointment. 


T. B. (Pete) Daniels, formerly manager, Chicago 
warehouse, Jones & Laughlin Steel Warehouse Division, 
has been appointed assistant to the division vice presi- 
dent. Mr. Daniels joined J&L in the order department, 
Pittsburgh, Pa., in 1919. He became chief clerk at the 
Cincinnati district office in 1926; assistant manager at 
the Chicago warehouse in 1938, and manager of the 
Chicago warehouse in 1939. 












SAMUEL H. STROHM 





E. E. SWARTSWELTER 





H. G. COFFEY 


E. E. Swartswelter has been named chairman of the 
board and chief executive officer of Aetna-Standard 
Engineering Co. H, G. Coffey succeeds Mr. Swarts- 
welter as president. Other officers appointed include: 
William Rodder, first vice president; Glenn W. Garwig, 
vice president in charge of sales for the Cold Drawn 
Division; A. J. Morgan, vice president in charge of sales 
for the Flat Rolled Products Division; Frank E, Turner 
vice president in charge of Pipe and Tube Sales. 


Robert W. Squibb has been named works metallur- 
gist for the Zanesville, Ohio, works of Armco Steel Corp. 
He succeeds Carl E, Gifford, who is retiring after nearly 
37 years of Armco service. 


James J. Munns has been advanced from the position 
of senior vice president to executive vice president of 
National Steel Corp. Prior to his present appointment, 
Mr. Munns was in charge of the overall direction of re- 
search and quality control in the various divisions of 
the company. Daniel H. Dellinger was named assistant 
vice president of National Steel in charge of quality 
control. Mr. Munns has been affiliated with National 
Steel since 1935. Mr. Dellinger joined Weirton Steel 
Co. as a metallurgist in 1931. In 1936 he went into tech- 
nical service for tin plate and in 1948 became manager 
of the Technical Service and Inspection Department. 
In 1951, Mr. Dellinger was transferred to the Sales De- 
partment as assistant manager of tin plate sales. In 
1954 he returned to the Quality Control Department as 
assistant to the vice president. In March, 1955 he was 
appointed assistant vice president in charge of research, 
development and quality control for Great Lakes Steel 
Corp., which has been his position until the present 
promotion. 


Herbert D. Roy was promoted to plant engineer of 
Granite City Steel Co, Eugene Whitaker, formerly a 
mechanical engineer, replaces Mr. Roy as chief me- 
chanical engineer. Raymond Barr, formerly plant engi- 
neer, moved to the newly created position of assistant 
to the chief engineer. 


A, J. Cayia has been elected president and general 
manager of Caland Ore Co., Ltd., Canadian iron ore 
mining subsidiary of Inland Steel Co. Mr. Cayia was 
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WILLIAM RODDER 


formerly vice president and general manager. P. D. 
Block, Jr., formerly president, has been elected chair- 
man of the board of Caland. 


Richard D. Darrah has been made vice president and 
sales manager of Patterson Foundry & Machine Co. 
Mr. Darrah was formerly sales manager, industrial con- 
ditioning division at Dravo Corp. 


Robert W. Cameron was appointed assistant super- 
intendent of inspection-finished products at Republic 
Steel Corp.'s Youngstown District steel plant. Mr. 





ROBERT W. CAMERON 


Jameron, who joined Republic as a metallurgical en- 
Cameron, wl ined Republ tallurgical 
gineer last year, previously was with Bethlehem Steel 
Co. and Crucible Steel Co. of America. 


M. G. Sternberg has resigned as vice president of 
Blaw-Knox Co., in charge of Continental Foundry and 
Machine Division. Mr. Sternberg had been president 
of Continental Foundry and Machine Co. before ac- 
quisition by Blaw-Knox, and will continue as a con- 
sultant to the Blaw-Knox management. He had served 
Continental for 37 years during which time he held 
various posts of a production and executive nature. At 
the same time, H. A. Forsberg, a vice president of the 
Continental Foundry and Machine Division, was as- 
signed the duties of manager of the company’s plants 
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Clark Type “CY” Control] Panel mounted on 
each machine contains a size 0 reversing, two 
size 2 and one size 3 Type’’CY” motor starters, 





help Mid-West Slab Grinders 


Ten track mounted billet grinders built by the Allied 
Machine and Engineering Co., a subsidiary of Mid-West 
Abrasive Company, are setting new performance 
standards at Crucible Steel’s Midland, Pa. mill. Replac- 
ing manually operated and unwieldy swing grinders, 
these machines do the job better, faster and safer with 
electrically-controlled hydraulic positioning. 


Accurate and complete control of stroke, wheel position, 
rotation and pressure results in smaller metal loss, less 
wear on grinding wheels and better finish. Clark Con- 
trols provide the accuracy and dependability these 
machines require, and prove again that Clark Type 
“CY” starters have the extra stamina required for 
heavy-duty mill-type service. 


WZ CLARK Ee CONTROLLER Comput 


Engineered Electrical Control | / 


1146 East 152nd Street . . Cleveland 10, Ohio 





CLARK Type “CY” CONTROLS 


triple output at Crucible Steel! 


IN CANADA: CANADIAN CONTROLLERS,LIMITED ¢ MAIN OFFICES AND PLANT, TORONTO 
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e INCREASE ROLL NECK BEARING LIFE 
© ELIMINATE REMACHINING COSTS 
@ USE LESS LUBRICANT 


with BROOKS 


— 


, 
* 


LEADOLENE™ 
: feed 





Costly roll neck wear, remachining and down time can 
be eliminated in blooming, slabbing, structural, wire, 
skelp, lapping weld, rod and pipe mills—with Brooks 
Leadolene Klingfast. Having a thin film of semi-harden- 
ing nature, this lubricant does not hold scale which 

creates abrasive conditions. Scale is continually flushed 

out by water which does not affect or wash off this 
cost reducing lubricant. Furnished in grease or oil for 
hand packing or for use in pressure systems. 


*The 1.P. Lubricant with Indestructible pH-ilm. 
80 YEARS OF LUBRICATION SERVICE TO INDUSTRY 


SS a 
. 


Read this Case Study 


FOR PROOF OF LEADOLENE KLINGFAST’S ; 
SUPERIOR QUALITY AND COST REDUCING 
PERFORMANCE 





: 
. 


In a lubrication siuidy conducted over a 
period of one year on a 40” blooming mill, 
Brooks Leadolene Klingfast proved its effi- 
cient, cost reducing qualities. Best com- 
petitive E. P. Lubricants were consumed 
at the rate of twenty drums per week, and 
bearings wore out in two weeks’ time. With 
Leadolene Klingfast, bearings showed no 
wear after twelve weeks and only fours 
drums were consumed per week. ‘i 





No] at | Dt OL) 6) = 1) \ lt Je) mele) \| -) m ae eo) eee 





Brooks Oil Company 
Ridge Avenue 
burgh 12, Pa. 


lease send complete information on Leadolene 
lingfast for roll neck lubrication. 
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AUSTEN B. McGREGOR 


at East Chicago, Ind., Wheeling, W. Va., and Corao- 
polis, Pa. Mr. Forsberg joined Continental 38 years 
ago and has held positions in both production and sales 
capacities. 


Austen B. McGregor has been appointed to the posi- 
tion of labor relations administrator of Crucible Steel 
Co. of America. 


John F. Black has been promoted to assistant man- 
ager, Freyn Department of the Engineering and Con- 
struction Division of Koppers Co., Inc. Formerly man- 
ager, Continuous Casting Sales, Mr. Black replaces 
Fred W. Rys, who was recently named a vice president 
Koppers International, C. A. Before joining Koppers in 
1951 he was associated with a number of firms in the 
steel industry. He joined Bethlehem Steel Corp. in 1926 
and worked at Sparrows Point, Md. From 1941 until 
1947 he was associated with Atlas Steels, Ltd., of Wel- 
land, Ontario, as works manager. In 1947 he joined the 
Wickwire Spencer Division of Colorado Fuel & Iron 
Corp. as its plant manager at Buffalo, N. Y. From 1949 
until 1951 Mr. Black served as assistant general super- 
intendent of the Indiana Harbor Plant of Youngstown 
Sheet and Tube. Since coming with Koppers Mr. Black 
has headed up the sales effort and development of the 
continuous casting machine for the steel industry. Mr. 
Black served as president of the AISE during 1951. 


L. B. Lumpkin has been named manager of the Bris- 
tol Co.’s Pittsburgh office. W. C. Peterson succeeds Mr. 
Lumpkin as manager of the Birmingham, Ala., office. 


J. Frederic Byers, Jr., formerly executive vice presi- 
dent, has been elected president of the A. M. Byers Co. 
He succeeds A. B. Drastrup, who resigned as president 
and a director to accept an executive position with an- 
other company. Mr. Byers has been with the company 
since 1937, serving in various sales, administrative, 
and executive capacities, He became a director in 1939, 
assistant to the president in 1949, and a vice president 
in 1954. 


Robert J. Garmy has been appointed assistant chief 


engineer, Central District of Republic Steel Corp. He 
joined Republic in 1937, serving until 1941 as first an 


JOHN F. BLACK 





apprentice electrician and later as a wireman. In 1946 
he became an electrical design draftsman. The follow 

ing year he was named district electrical engineer, a 
position he held until his new appointment 


Edward A. Ross has been named assistant vice presi- 
dent for industrial relations at Weirton Steel Co, Mr. 
Ross began his employment with the company in the 
Strip Steel Department in 1933, and moved up to 
sticker, assistant roller and then roller. In 1951 he was 
named manager of labor relations and served in that 
capacity until September of 1953 when he was ap- 
pointed manager of industrial relations, the position he 
held at the time of his current appointment. 


Ralph I. Swanson has been named assistant general 
superintendent of United States Steel Corp.’s Roll & 
Machine Works, Canton, Ohio. Mr. Swanson will as- 
sume the duties of Theodore W. Daniels who retires 
this month after nearly 20 years of service with the 
United States Steel Corp. facilities. Mr. Swanson be- 
gan his 25 years of service with U.S. Steel in 1930 in 
the research department of Gary Steel Works in Gary, 
Ind. He was appointed metallographist in 19387 and 
assistant lab foreman in 1940. Two years later, he was 
made assistant to division superintendent, maintenance 
department, and, in 1948, appointed development met- 
allurgist. In September, 1950, he was appointed general 
supervisor of research, metallurgical department, the 
position he held before being transferred to Roll & 
Machine Works in 1953 as assistant to the general 
superintendent. 


Charles E. Walker, vice president personnel and pub- 
lic relations of Dravo Corp., has been elected to the 
company’s board of directors. 


Paul J. Mahla has been named manager of steel mill 
sales of McGregor-Michigan Corp. Mr. Mahla has been 
associated with Edgewater Steel Co., Aluminum Co. of 
America, Mesta Machine Co., and the Union Steel 
Castings Division of Blaw-Knox Co. 


Carl Joseph Murray has been appointed works man- 
ager of the Buffalo, N. Y., plant of the Colorado Fuel 


W. C. PETERSON 
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L. B. LUMPKIN 


RICHARD E. WHINREY 





JOHN PAUL JONES 


and Iron Corp.’s Wickwire Spencer Steel Division. Mr. 
Murray has been associated with the Jessop Steel Co., 
the Crucible Steel Co., and the Lamson Co. 


Richard E. Whinrey, general manager of Link-Belt 
Co.’s Ewart Plant in Indianapolis, Ind., has been elect- 
eda vice president of the company. 


John Paul Jones has been appointed design engineer 
at Mannesmann-Meer Engineering & Construction Co., 
Inc. Mr. Jones previously was employed by Patterson- 
Kmerson-Comstock in Warren, Ohio as a design engi- 
neer for steel mill construction work. He also was affil- 
iated with the Aetna-Standard Engineering Co. for 
seven years. 


H. A. Erb has been appointed works manager of the 
steam division of Elliott Co. Mr. Erb will be respon- 
sible for the manufacturing activities of turbines, con- 
densers, heaters, compressors, strainers, ejectors, and 
turbochargers. Mr. Erb has been division engineer in 
the compréssor division for the past several years. 


James M. Phillips has been elected vice president, 
engineering, of Salem-Brosius, Inc. Mr. Phillips has 
been chief engineer of the company since July, 1955, 
and prior to that time had been vice president of Phil- 
lips Corp. and its predecessor, Phillips Mine and Mill 
Supply Co. 


Charles W. Boyle has been appointed the Philadel- 
phia District Manager for Plasteel Products Corp. Mr. 
Boyle was previously supervisor of construction engi- 
neering with Alan Wood Steel Co. 


R. G. Dragar has been named chief engineer for York- 
Gillespie Manufacturing Co. Mr. Dragar was chief 
draftsman for Mackintosh-Hemphill Co. and Atlas 
Steels, Ltd., of Canada. Previously he was in the engi- 
neering departments of Mesta Machine Co., United 
Engineering & Foundry Co., and Birdsboro Steel Foun- 
dry & Machine Co. 


John A. Rado has been appointed chief engineer of 


the Electronics Department, Diamond Power Special- 
ty Corp. 
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Charles F. Parthum was appointed advertising and 
sales promotion manager of Harnischfeger Corp. 


James L. Hamilton, Jr., has joined the Mead-Mor- 
rison Division of the McKiernan-Terry Corp. as a sales 
engineer. Mr. Hamilton has been assigned to the Chi- 
cago sales office. 


Robert J. Bricmont has been named manager of the 
engineering service department,, A. M. Byers Co. 
Henry E. Jensen, vice president in charge of engineer- 


ing at C & D Batteries, Inc., has been named to the 
newly created joint post of vice president in charge of 





HENRY E. JENSEN 


engineering and marketing. In the marketing end, he 
succeeds Samuel W. Gibb, vice president in charge of 
sales, who is taking an indefinite leave of absence. 


Walter C. Stone has been appointed field engineer 
of SKF Industries, Inc., in the Pittsburgh District 
office. 


Edward J. Novack has been appointed special repre- 
sentative to machine tool builders for Kennametal Inc. 
Mr. Novack had been employed as a sales representa- 
tive by the company in Detroit, Mich., where he will 
continue to maintain headquarters. Prior to joining 


IRON AND STEEL ENGINEER, APRIL, 1956 


J. M. PHILLIPS 





~ Tn es, 


yw 























TIPS FROM A 
ROLL MAKER'S NOTEBOOK 


MACKINTOSH-HEMPHILL DIVISION, E. w. BLISS COMPANY, Pittsburgh 3, Pennsylvania 






Cast mill rolls * Johnston cinder pots * rotary tube straighteners * end-thrust bearings * heavy-duty lathes * steel and special alloy castings 


How to get longer life from plate mill work rolls 











An avoidable cause of spalling: 
Uncropped “cold” edges and sides “bruise” rolls by 
causing over-stressing at the edges. Sub-surface fatigue 
cracks develop in these areas and roll starts to spall. 


In plate mill work rolls, the balance of strength- 
vs.-hardness varies with the type of mill, the stand, 
and the rolling stresses involved. In general, how- 
ever, the harder the rolls, the better. 

This is particularly true of the work rolls in a 
4-high mill and of the middle roll in a 3-high mill 
when used for finishing passes. On the other hand, 
the absence of grinding facilities in some plants 
often puts a limit on hardness, since the rolls must 
be soft enough to machine. 


Spalling and fire cracking — With the many 
suitable combinations of mechanical properties 
available today, the life expectancy of a cast iron 
plate mill work roll depends largely on its resist- 
ance to fire cracking and spalling. And the cur- 
rent demand for good plate finish has placed even 
more emphasis on roll surface condition. 


68/75 SHORE 


42/46 SHORE 





Triple-poured Nironite “‘F’ roll, showing hardness 
ranges for the roll surface and the neck. 


MACKINTOSH-HEMPHILL 


You get more tonnage from the rolls with the Striped Red Wabblers 


Division of E. W. BLISS COMPANY 
Presses, Rolling Mills, Special Machinery 





Some strength can be “swapped” for extra wear re- 
sistance in the middle roll of a 3-high mill, which gets 
approximately three times as much wear as the top and 
bottom rolls. 


Three kinds of iron in a single roll — Mack- 
Hemp metallurgists have answered all these re- 
quirements in the Nironite “F” roll, a high-alloy 
grain-type roll. 

Nironite “F” rolls are always double-poured, 
and sometimes even triple-poured. The deep outer 
shell is nickel-chromium alloy iron—very hard, 
very dense, and highly resistant to fire cracking. 
The second metal, a soft gray iron, provides the 
strength and resistance to impact needed in the 
core. Finally, the necks of all large Mack-Hemp 
plate mill rolls are cast with a third alloy whose 
carbon content is closely controlled. This third 
pour eliminates the tendency to weakness and 
coarse grain structure often encountered in the 
necks of double-poured plate mill rolls (a result 
of the slow cooling rate of the large mass of metal 
in the necks). It provides increased strength and 
a fine grain structure that prolongs the life of the 
roll neck bearings. 

Another Nironite grade—Nironite A—is also 
widely used for work rolls in many plate mills. 
A single-poured cast iron grain roll of slightly 
lower alloy content than the iron of the first pour 
in Nironite “F” rolls, it provides excellent strength 
properties at somewhat lower hardness levels. 


No matter what type of rolling you do. . . fer- 
rous or non-ferrous ... Mack-Hemp roll engineers 
and metallurgists can help you with your special 
problem. Simply write Mackintosh-Hemphill Di- 
vision, E. W. Bliss Company, 901 Bingham Street, 
Pittsburgh 3, Pa. 










































TORRINGTON TAPERED ROLLER BEARINGS 


Accurately caged...to cut your costs! 


The one-piece, cast-bronze cage you see above is one of the 
reasons why TORRINGTON Roller Bearings give long, low-cost 
service. Note the individual roller retainment, for example. 
This helps keep the rollers thoroughly lubricated at all times. 
Race surface inspection is simplified. The machined pads in each 
roller pocket make sure the rollers are guided accurately at the 
pitch line. All this to minimize wear. . . lengthen bearing life. 

Yes, TORRINGTON Roller Bearings cut your costs. They’re 
made of the finest bearing quality steel available, heat treated 
by the most modern methods. No wonder they’re so rugged... 
so dependable. Specify TORRINGTON Tapered or Cylindrical 
Roller Bearings for heavy loads and low maintenance. 
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THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 


District offices and distributors in principal cities of 
United States and Canada 


TORRINGTON 
BEARINGS 


Spherical Roller « Tapered Roller «+ Cylindrical Roller 
Needie + Ball « Needle Rollers 


IRON AND STEEL ENGINEER, APRIL, 1956 








a ee 








Kennametal in 1950, he was employed by Sperry Gyro- 
scope Co., National Tube Division of U.S. Steel Corp. 
and McKeesport Tin Plate Co. 


John M. Haniak has been appointed assistant editor 
of Metal Progress. Prior to joining the American So- 
ciety for Metals. Mr. Haniak was associated with Olin 
Mathieson Chemical Corp., Allegheny County Bureau 
of Smoke Control, U. S. Steel Corp., and Harbison- 
Walker Refractories Co. 


General Anthony C. McAuliffe will join American 
Cyanamid Co. on May 1 as head of the newly-created 
Engineering and Construction Division which will have 
coordinate status with that of the Operating and Re- 
search Divisions of the company. In that capacity, he 
will be president of its engineering subsidiary, Chemi- 
cal Construction Corp. 


John R. Hogan has been named manager of the Cleve- 
land branch of Yale Materials Handling Division, the 
Yale & Towne Manufacturing Co. Most of Hogan’s 
experience in this rapidly growing industry has been 
with Yale where he has held positions of responsibility 
in the sales department both in the Cleveland territory 
and in the home office organization. 


William Younger was named eastern sales manager 
of Square D Co., and William Moriarty, distributor 
sales specialist. Mr. Younger had been Square D's 
merchandise sales and advertising manager and Mr. 
Moriarty was manager of the York, Pa., field office. 
Both positions have been newly created as part of the 
company’s current expansion of marketing operations. 


R. T. Whitzel was named general production man- 
ager of the Aluminum Co. of America and John D. 
Harper was named general manager of the smelting di- 
vision. Since 1952, Mr. Whitzel has been general man- 
ager of the smelting division, while Mr, Harper has 
served as assistant manager since mid-1955. 


Raymond Stevens, a vice president of Arthur D. 
Little, Inc. since 1930, was elected its president, suc- 
ceeding Earl P. Stevenson, the new chairman of the 
board. 


Herbert G. Dillon and George W. Bartlett were elect- 
ed vice presidents of McKiernan-Terry Co. Mr. Bart- 
lett was also named to the board of directors. 


J. O. Phillips was named assistant (sales) to the presi- 
dent of Heppenstall Co. At the same time, Dr. Robert 
B. Corbett was named assistant (technical) to the presi- 
dent. He will continue to head the research department. 


Floyd W. Erickson was appointed manager, Babbitt 
Division, Reserve Mining Co. Mr. Erickson joined Re- 
serve Mining at Babbitt as chief mining engineer in 
1951. Later he became general superintendent at Bab- 
bitt. Last May he was advanced to general superin- 
tendent at Silver Bay. 


Lloyd A. Amos has been appointed works manager of 
Kaiser Aluminum & Chemical Corp.’s new plants at 
Ravenswood, W. Va. A. F. Garcia has been named to 
succeed him as works manager of the corporation’s re- 
duction plant at Mead, Wash. In his new position, Mr. 
Amos will be in charge of both the Ravenswood sheet 
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and foil rolling mill, now under construction, and the 
Ravenswood reduction plant, on which construction 
will start in the near future. 


John E. Spears has been appointed a divisional vice 
president in the Gas and Coke Division of Koppers 
Company, Inc. and acting general manager of that di 
vision. In his new capacity Mr. Spears will take over 
the duties formerly handled by Myron T. Herreid, 
vice president and general manager of the division, 
who has been granted an extended leave of absence by 
the company. Since 1952, Mr. Spears has been assistant 
general manager of the division. 


John E, Eckert was named vice president and chief 
engineer of the Armzen Co. In addition James F. Fox 
was named vice president and sales manager and Mi- 
chael G. Sendzimir, treasurer. 


James F. Reid, who has retired as general production 
manager at The Timken Roller Bearing Co. after 37 
years service, plans to become assistant director and 
chief of the Ferro Alloys Section, Iron and Steel Divi- 
sion, Business Defense and Service Administration of 
the U. S. Department of Commerce. Mr. Reid joined 
Timken in 1919 as a clerk and over the years was pro 
moted first to production manager of the Steel and 
Tube Division, then to assistant general superintend- 
ent and finally to general production manager of all 
plants in 1945. 


Ken Ww. Gorton has been promoted to sales munager 
of the Valve Division, Homestead Valve Manufactur- 
ing Co. Mr. Gorton, a former regional sales manager, 
has been with the company for the past 12 vears. 


James H. (Jock) Sutherland has been appointed to the 
position of Midwestern regional sales manager of SKF 
Industries, Inc. He succeeds Philip A. Carlson, who 
is retiring after 33 vears of service with the company. 
William Passmore, formerly a field engineer in the Chi 
cago office for 12 years, has been named to succeed Mr. 
Sutherland as district manager in Chicago. 


Obituaries 


N. 1. Whiteley, lubrication engineer, American Steel 
and Wire Division, United States Steel Corp., died De- 
cember 4, 1955. 


Call or Write STAMCO for... 


Corrugating and Complete Line 
of Culvert Equipment—Slitting 
and Coiling Equipment for Fer- 
rous and Non-Ferrous Material 
in All Capacities—Warehouse 
and Steel Mill Cut to Length 
Lines for Shearing and Levelling 
Sheets from Coils—Shears for 
Shearing Sheets and Plates Both 
Underdriven and Overdriven 
Types in all Capacities up to 
1%” plate. 


STAMCO, Inc., New Bremen, Ohio 
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INDUSTRY 


“TRANTINYL” offers a quarter-century of metal- 
lurgical experience. ‘TRANTINYL” patented alloys 
were developed to function in specific operations 
where guides are required to resist wear 
and abrasion. Users of “TRANTINYL”’ 


alloys are astounded at the tonnage 


rolled over one set of guides. 


Join the many satisfied users of 
“TRANTINYL.’’ 























Youngstown Alloy Casting Corporation 
Youngstown, Ohio 
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Carbon Steels in Electric Furnace 
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Largest Electric Arc Steel Furnace Installed To Date 
Built by American Bridge Company for McLouth Steel Corporation. 





DUCTILE IRON USES 
EXPANDING RAPIDLY 


Production Tonnage up 150% in 1955 


Ductile iron, a new wonder metal de- 
veloped by International Nickel Com- 
pany, is proving one of the most out- 
standing foundry achievements since 
malleable iron. Combining the process- 
ing advantages of cast iron with many 
of the engineering advantages of steel, 
it largely bridges the gap between cast 
iron and steel. 

A long list of valuable properties 
make this new iron much in demand in 
such diverse industries as aircraft, farm 
machinery, tool and die, pulp and pa- 
per, petroleum, automotive and many 
more. Ductile iron, or nodular iron — as 
it is oftentimes called — can be twisted, 
drawn, bent and otherwise deformed 
without fracture and is much stronger 
than ordinary grey iron. Also, it shows 
exceptional resistance to impact and to 
oxidation and growth at high tempera- 
tures. 


Made in Electric Arc Furnaces, Cupolas 


Many foundries are discovering in the 


versatile electric furnace just the tool 
for making ductile iron, a product 
which demands high purity cast iron 
as a Starting material and close metal- 
lurgical control throughout the process. 
The electric arc furnace, in addition to 
such operating advantages as flexibility, 
high time and energy efficiency and “on- 
off” economy, provides easy control of 
slag-metal reactions and bath tempera- 
tures so essential to close analysis 
products. 

Another approach to the manufac- 
ture of ductile iron, which is receiving 
increasing attention, makes use of the 


continued on page 3 








100th ANNIVERSARY 


1956—100th anniversary of the birth 
of E. G. Acheson, inventor-industrialist 
whose perfection of manufactured gra- 
phite ensured the electric arc furnace’s 
success as a cornerstone of molten 
metallurgy. Significantly, 1956 is also 
the golden anniversary of the use of 
that furnace in this country. For more 
about Dr. Acheson and his part in 
framing our American Industrial Em- 
pire, see next page. 








| ELECTRIC FURNACE STEEL BOOMS 


Up 55%; Share of Market Increases 


Although still a small fraction of total 
steel, plain carbon steel produced in the 
electric furnace jumped sharply in 
1955, showing a tonnage increase, ac- 
cording to industry analysts, of 55% 
over the 1954 figure. 

Of still greater interest is the fact 
that the electric furnace carved out for 
itself in 1955 a bigger slice of the 
carbon steel pie than it enjoyed in any 
previous year, increasing its share of 
market by 23% over the 1954 figure 

Swing to Electric Furnaces 
Behind the shift to the electric furnace 
are two very significant factors. These 
are the marked advances in furnace 
technology and a new appraisal of the 
economic considerations pertinent to 
the current production and capacity 
situation. 

Advanced furnace designs and the 
availability of electrodes which can 
take full advantage of these designs, 
have been notable factors. The net re- 
sult has been a major betterment of the 
electric furnace’s competitive position 


Cite Electric Furnace Advantages 
Informed industry sources point to 
several reasons why the popularity of 
the electric arc furnace has spurted 
Among these are the following 
* Lower Installation Costs — A _ recent 

comparison of installation costs, open 

hearth vs. electric furnace shops for 
the production of plain carbon steel 
showed that capital costs for the elec- 

tric shops were approximately 40% 

lower than the open hearths’. 


Shorter Construction Time — Construc- 
tion time for steelmaking facilities is 
roughly proportional to capital out- 
lay. Thus, an electric furnace shop 
with its lower capital requirement 
usually can be built more rapidly than 
an open hearth shop of like capacity 


Greater Flexibility — An electric fur- 
nace can be economically operated 
on a one shift basis or a 24 hour basis, 
5 days a week or 7 days a week 
Little time or power loss is involved 
in placing it in production or shutting 
it down. Depending on the demand, 
continued on next page; column I 
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Baking Capacity Expanded in Latest 
Move to Meet Increasing Industrial Needs 


Increased Electrode Demand Responsible; 
Pace Destined to Continue 


Substantial progress toward readying 
20 million pounds of new baking ca- 
pacity at National Carbon’s National 
Plant, Niagara Falls, N. Y., has been 
reported by W. H. Feathers, Vice Pres- 
ident, Industrial Products. 

Major rearrangements and additions, 
begun last year at this veteran National 
Carbon electrode plant, will be com- 
pleted within the next two months, ac- 
cording to Mr. Feathers. 

As in the cases of the company’s 
other electrode plant expansions of the 
last few years, the Niagara Falls step 
was taken to keep pace with the heav- 
ily increasing demand for furnace elec- 
particularly the larger sizes. 

The new installation involves large 
size gas baking furnaces and a mone- 
tary investment, which while impressive 
enough in itself, represents only a 
small fraction of the huge amounts Na- 
tional Carbon has poured into its 5 
electrode plants in the last five years. 
As a result, the Clarksburg, West Vir- 
ginia, plant, the National, Acheson and 
Republic plants at Niagara Falls, N. Y., 
and the Columbia, Tennessee plant 
have all made big forward strides. Of 
the group, Columbia, Tennessee—show- 
case plant for the entire carbon indus- 
try —has seen the most spectacular 
growth. 

The rapid growth of the electric arc 
furnace, together with responsible pre- 
dictions of steel industry analysts, sus- 
tain National Carbon’s confidence in 
the future — a confidence the company 


trodes 





W. H. Feathers, Vice President 
Industrial Products, National Carbon Co. 
“... Confidence ... backed by product” 





has set out to back with product. 
Cited particularly are two significant 
trends: 

1. Electric arc furnaces of all types 
in the U. S. now number over 2,000 
with the number growing rapidly, as 
1955 alone brought furnace makers 
more orders than ever before. 


2. In the electric arc furnace’s major 


application field, steelmaking, produc- 
tion is expected to soar some 40% in 
the next five years alone. 

On the basis of the carbon industry’s 
historical growth since its founding in 
the last century — and in the light of 
predictable demands from an insatia- 
ble, multiplying population — carbon 
men see many more expansions to 
come. 





National Carbon Company’s 
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the electric furnace can be operated 
either in excess of, or below, rated 
capacity and can turn out any kind 
of steel the situation requires. Pro- 
duction experience shows the electric 
furnace has a greater availability than 
the open hearth. 


Smaller Space Requirements— An elec- 
tric furnace shop designed to produce 
500,000 tons of ingots annually will 
cover only about 75% of the ground 
area required by an open hearth shop 
of like capacity, according to a study 
by one major steel company. 


Closer Temperature Control — Operat- 
ing men agree unanimously that the 
electric arc furnace lends itself read- 
ily to temperature control. The rate 
of heat input is limited only by the 
rate of heat transfer in the bath and 
temperature may be raised in a mat- 
ter of minutes. 


* Product Quality—The electric arc fur- 
nace can hold rigid product specifica- 
tions on all types of steels. 

The production of plain carbon steel, in 
the electric furnace, often shows lower 
costs than other types of furnaces mak- 
ing this product. Power cost economies, 
improved electrode performance and 
prevailing market factors are import- 
ant considerations in arriving at a final 
determination. 








Ready Electronic 
Products Laboratory 


A new electronic products develop- 
ment laboratory has been established 
by National Carbon at its Cleveland 
Edgewater plant. It will be in full scale 
operation this June. 

New products derived from the com- 
pany’s expanded research in the field 
of solid state physics will be developed 

continued on next page; column 3 





Dr. Edward Goodrich Acheson 


Man of Genius Man of Foresight 
Man of Fortitude 

This is the man whose 100th Anni- 
versary is being commemorated this 
year. 

It required genius to convert re- 
peated failure into success — foresight 
to attack so many experiments that had 
been attempted many times before, but 
without success — fortitude to keep on 
in the face of misfortune, ill health and 
other adversities. 





Dr. Acheson was born on March 9, 
1856, in the southwest corner of Penn- 
sylvania, of good sturdy, pioneering 
stock; a heritage that probably had 
much to do with shaping his destinies. 
The total accomplishments of Dr. 
Acheson throughout his busy life are 
too many to record here, but the revo- 
lutionizing effects of his contributions 
—“Carborundum” abrasives Manufac- 
tured Graphite, the Electric Resistance 
Graphitizing Furnace, and Colloidal 
Graphite bear repeated emphasis. 

It is certain that Dr. Acheson’s part 
in the development of manufactured 
carbon and graphite and in the field of 
electrothermal phenomena, made pos- 
sible the successful electric arc furnace. 
And, it is just as certain that without 

continued on next page; column 1 
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MAKE ULTRA PURE 
GRAPHITE ANODE 


Recent successful production of an ul- 
tra high purity graphite anode for use 
in a mercury type caustic — chlorine 
cell has just been announced by Na- 
tional Carbon Company. 

Electrolytic first cousin of the elec- 
trothermic (electric furnace) electrode, 
the new “National” graphite anode is 
the purest graphite anode yet produced 
and lasts longer than previous graphite 
anodes approximating its purity. 

Asked for more details on the new 
anode, an Industrial Products Depart- 
ment spokesman explained, “we use a 
selected raw material and process it by 
an exclusive National Carbon develop- 
ment which takes full advantage of the 
superiority of that raw material.” 

It was pointed out further that the 
company’s own purification method 
was a prime factor in the successful 
manufacture of graphite anodes of very 
low vanadium content. “In fact,” said 
the spokesman, “we recently met a 
leading chlorine-caustic producer's 
stringent specifications for graphite 
anodes with a vanadium content of only 
2 parts per million. In the bargain we 
delivered an all-round better product 
than he had been able to obtain from 
his only previous source, Germany. So, 
we've scored twice — made a better 
anode — brought home a welcome piece 
of business.” 


Electric Arc Furnace 
Capacity Sets Record 
In 1955 


The record tonnage capacity of electric 
arc furnaces in operation at the end of 
last year, and the orders for new fur- 
naces already on the books for delivery 
early this year, are indicative of still 
new arc furnace tonnage records to be 
posted in 1956. 

While the installed capacity is of 
great importance, there is even more 
significance in the upward trend of unit 
installations coupled with the increase 
in the physical sizes of the new fur- 
naces. Today’s newest 200 ton giants 
with their 24% foot diameter hearths 
dwarf the first steelmaking electric fur- 
nace in this country, a three ton model 
with a small, rectangular hearth. 

The reasons for the increasing utili- 
zation of the electric arc furnace in 
melting, smelting, reducing or refining, 
are wrapped up in its versatility and 
flexibility. These advantages keep it on 
tap whenever needed and for whatever 
product is required—steel, phosphorous, 
calcium carbide, ferro-alloys, non-fer- 
rous metals, or any of the many other 
electric furnace products. 


cleaning costs are lower than for steel 
castings, with machining cost consid- 
erably lower because of faster cutting 
and longer tool life. And, good cast- 
ability plus excellent engineering prop- 
erties often recommends ductile iron 
as a replacement for expensive forg- 
ings and weldments. 











DR. ACHESON 


continued from preceding page; column 3 


the arc furnace, our economy today 
would be completely different—and far 
less advanced. 

So, it is equally fitting that the 50th 
Anniversary of the first U. S. electric 
arc furnace for steel making is also 
being celebrated this year. This furnace 
was installed at Halcomb Steel Com- 
pany, Syracuse, New York, in 1906. 
Designed by Dr. Paul T. Heroult, it was 
a direct arc, single phase, three-ton ca- 
pacity unit, operated in duplex with an 
open hearth. The era of stainless steel, 
high alloy specialty steels, fine tool 
steels, and the very prolific family of 
ferro-alloys began in 1906, to be fol- 
lowed by common steel grades, spe- 
cialty irons, elemental phosphorous and 
many other products. 

Too great a tribute cannot be paid 
to Dr. E. G. Acheson and to the first 
steelmaking furnace—two events that 
are inexorably related. 





Date line ... 1886 

National Carbon Company organized 
for the modestly stated purpose 

“to manufacture miscellaneous carbon 
products.” 





DUCTILE IRON 


continued from page 1; column 2 


carbon lined cupola. “National” carbon 
cupola linings last as much as 5 times 
longer in continuous operation than tra- 
ditional cupola refractories, according 
to National Carbon engineers. Further- 
more, carbon linings are neutral — the 
operator can employ acid, basic or neu- 
tral slags as dictated by his various 
metal charges. 


Characteristics Discussed 


Informed sources explain that the 
change in the microstructure of cast 
iron, which makes it so ductile, derives 
from adding very small percentages of 
magnesium, cerium or certain other ele- 
ments to the molten iron just before 
casting. This addition converts into 
spheres or spheroids, the flake graphite 
as found in grey iron or in the com- 
pacted aggregates characteristic of mal- 
leable iron. With the embrittling and 
weakening effects thus removed, the 
microstructure becomes stronger. 

Ductile iron can be heat treated 
much the same as steel; it also can be 
welded, soldered and brazed and, be- 
cause of its good fluidity in the molten 
state, it can be cast in intricate shapes 
and thin-sectioned parts. 


Cost Factors 


Ductile iron costs more than cast iron 
but less than steel. The foundry and 





Giant “National” carbon electrode is 53 
inches in diameter by 110 inches long and 
weighs 17,000 pounds. It is shown here by 
Joseph P. White, Assistant Plant Manager of 
National Carbon’s Republic Plant, Niagara 
Falls, New York 





Unveil Giant New 
Furnace Electrodes 


National Carbon Company has un 
veiled another history-making advance 
in the manufacture of large carbon and 
graphite furnace electrodes. 

Company spokesmen report 1955 
saw the forming of the world’s largest 
electrode — a 9 foot long, 53 inch di- 
ameter carbon cylinder scaling 17,000 
pounds. During the same period Na- 
tional Carbon also introduced the big- 
gest graphite electrode ever made, a 
huge cylinder 45 inches in diameter, 
110 inches long. 

Both types of electrodes are for sub- 
merged arc furnaces, their full signifi- 
cance is expected to be reflected in 
larger, more efficient submerged arc 
furnaces, according to National Car- 
bon spokesmen. 








ELECTRONICS LAB 


continued from preceding page 


by this new organization. Many of the 
products are expected to be of types 
not directly related to National Car- 
bon’s present lines of consumer and in- 
dustrial products, according to com- 
pany sources close to the new under- 
taking. 
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NATIONAL CARBON LAUNCHES 
ELECTRODE EDUCATION SERIES 


Furnace Operators Benefit From New, Free Program; 
Better Furnace Efficiency, Lower Costs Sought 


National Carbon Company has kicked 
off another new, far-reaching educa- 
tional program to help furnace opera- 
tors get better performance through 
improved utilization of the company’s 
complete range of electrode products, 
according to Fred B. O'Mara, Mana- 
ger of the Electrode Product Sales 
Department. 

Introduced at last December's Elec- 
tric Furnace Steel Conference, A.I.M.- 
M.E., Pittsburgh, Penna., the new pro- 
gram represents National Carbon’s lat- 
est assist in a long line of programs de- 
signed to help its customers get the 
greatest operating efficiency from fur- 
nace electrodes. Spokesmen were quick 
to point out that National Carbon was 
the country’s pioneer electrode pro- 
ducer and the first organization to con- 
ceive, and so broadly implement, com- 
prehensive training for its customers’ 
furnace operators. 


Give Program on Request 


“We give our oral-visual educational 
series on request, right at the cus- 
tomer’s plant —no strings attached,” 


declared J. W. Shea, Manager of the 
Electrode Service Department. “Of 





course, we have to schedule carefully 
because of the program’s popularity.” 
He stressed that the series involved 
slides, lecture-demonstration and spon- 
taneous audience participation — it is 
not a “canned program”. 

Commenting briefly on the com- 
pany’s shirt-sleeve faculty who present 
the course, Mr. Shea said, “We've got 
the biggest, most experienced service 
group in the business. Our men are 
carbon and graphite experts. They've 
worked on developing and engineering 
the material, they've produced it in our 
plants, they know its application.” 


Operators Should Understand Carbon 


At the heart of the new program is the 
recognized need for operators to un- 
derstand fully the recommendations 
made by the electrode manufacturer 
and the reasons underlying those rec- 
ommendations. The operator should 
know something of the unique charac- 
teristics of carbon and graphite and 
what occurs when electrodes made of 
these materials are used in an electric 
furnace. 

“Since the ultimate destination of 
National Carbon’s electrodes is the 








R. L. Westlake, Electrode Service Engineer (left) and J. W. Shea, Manager, 
Electrode Service Department test novel electronic device for 
simulating steps in electrode joint assembly. 





electric furnaces in its customers’ 
shops,” said Mr. Shea, “we in the Elec- 
trode Service Department are partic- 
ularly anxious to help our customers 
get the very best operating results. This 
means taking all the indicated steps to 
insure that the electrodes operate at 
maximum efficiency so that our cus- 
tomers will benefit from all of the ser- 
vice which we have built into our 
product.” 

Electrode Service Department en- 
gineers explained that an electrode 
must be, first of all, a good electrical 
conductor. It must be strong to resist 
mechanical breakage. Also, it must 
have excellent thermal properties to 
stand up to arc temperatures which 
climb above 6,000 degrees F. Carbon 
and graphite are the only materials 
with the requisite properties. 

How Electrodes are Consumed 
Mr. Shea declared, “people are usually 
quite surprised to learn that furnace 
electrodes can be consumed in five dif- 
ferent ways — it’s not just a matter of 
‘burning up’. Sublimation, adsorption, 
dipping, breakage and oxidation are all 
factors.” 

Sublimation, adsorption and dipping 
all take place at the arc tip. Although 
the first two are not subject to regula- 
tion, it is possible to reduce electrode 
consumption by changing dipping prac- 
tice. Dipping refers to a method some 
operators employ to raise the carbon 
content of the melt by lowering the 
electrode and dipping it directly into 
the molten metal. 

Oxidation and breakage occur higher 
up the electrode column. They are more 
easily controlled by such means as tem- 
perature manipulation, cleanliness, 
maintenance, mechanical adjustment 
and careful handling. In this area lie 
real opportunities for electrode con- 
servation, according to National Car- 
bon’s electrode experts. 


Feature Electrode Demonstration 
Device 

One of the most universally popular 
features of the lecture-demonstration 
series is a novel electrode demonstra- 
tion unit which simulates all the steps 
in electrode joint assembly. Conceived 
and built by the electrode service group, 
the unit demonstrates how dust and 
dirt, joint chips and socket clamping 
affect operation. It also shows loose 
joints vs. tight joints in relation to elec- 
trode efficiency. 

Queried on the reaction to the new 
service program, Messrs. O’Mara and 
Shea indicated that it has been excel- 
lent. To cite just one case, a highly 
placed steel executive has recently 
thrown his enthusiastic endorsement 
behind the program and has urged its 
full exploitation within his own organi- 
zation. Better furnace efficiency at the 
lowest cost is his goal, too. 
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National Carbon Lists 
Latest Free Literature 


Several recent company publications 
are available for the asking. To receive 
any of the following, just address Ad- 
vertising Department, National Carbon 
Company, Dept. CGN, 30 East 42nd 
Street, New York City 17, New York. 
Please include your name, title and 
company address. 

1. Past issues of the quarterly “Car- 
bon and Graphite News” with main ar- 
ticles as follows: 

August 1954—Electric Furnace Steel 
— Past, Present and Future by W. B. 
Wallis. 

December 1954 — The Electric Arc 
Furnace — An Appraisal for Manage- 
ment by Charles W. Vokac. 

March 1955—Flexibility of the Elec- 
tric Arc Furnace — What It Means to 
the Steel Producer by E. A. Hanff. 

July 1955 — The Indirect Arc Elec- 
tric Furnace Development and Appli- 
cation by B. W. Schafer. 

Sept. 1955 — Electric Utilities and 
the Electric Furnace by Paul D. Brooks 
and Paul W. Emler. 

Dec. 1955 — Production of Quality 
Steels in the Electric Furnace by Harry 
F. Walther. 

2. New 6-page Catalog Section S- 
4905, “National” Graphite for Atomic 
Energy Applications. 

3. Technical Treatise—64-page book 
“The Production and Properties of 
Graphite for Reactors”. Limited quan- 


HANDLE ALL THREE 










Pitch Reservoir Pin Huge Success — new Patent Pays Off 





National Carbon’s new patented pitch 
reservoir connecting pin has proved 
very successful in keeping electrode 
joints tight. 

The new pin, identical with standard, 
tapered, graphite nipples in size, shape, 
tolerances, composition and quality, is 
distinguished by the pitch-filled reser- 
voirs near each end of the threaded 
portions. As the connecting pin be- 
comes hot, the pitch flows from the res- 
ervoir into the threaded section of the 
joint where it cokes out, cementing and 
locking the threads of the nipple and 
socket together. This action occurs at 
temperatures well within the range of 
the operating column. No application 
of cement or dowels is required. 

The new pin is proving highly effec- 
tive in eliminating collar- and nipple- 
loss at the arc end of the electrode, re- 
sulting in greater furnace efficiency. 
Predictions are that it shortly will su- 
persede the plain-type tapered connect- 
ing pin. 








” 











tities. 7. New descriptive literature cover- 
ing “National” carbon products for use 
in cupola furnaces. Ask for Catalog 
Installation sheet 
also available—Catalog Section S-5455. 


4. New 16-page Catalog Section A- 
4004 “National” Spectroscopic Prod- 


ucts. Section S-5450. 


5. Educational Series for Electrical 
Maintenance Men, “National” Brush 





Digest, a bimonthly pamphlet series. 
6. 8-page pamphlet describing the 

characteristics of the first General Pur- 

pose Industrial Brush, “National” N-4. 





World’s Largest Carbon Forming Unit — 
almost entirely automatic — completely 
fills a 13 story building at National 
Carbon’s Columbia, Tenn., plant. 
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Midgets at work 


Pygmy Electrodes 
Do Giant Size Job 
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Some of the 37 preformed special gra- 
phite spectroscopic electrodes contained 
in National Carbon'’s complete line of 
spectroscopic products. 





Electrodes so small a half dozen fit 
easily within a thimble — these are the 
latest additions to National Carbon 
Company’s line of high purity spectro- 
scopic products. 

Size-wise, the tiny, preformed elec- 
trodes —there are now 37 shapes to 
meet any spectroscopic need — are a 
far cry from the multi-ton monsters 
which fire a modern electric arc fur- 
nace. But, they possess an industrial 
importance completely belying their 
Lilliputian dimensions. 

Like their furnace-borne brothers, 
spectroscopic electrodes are heat pro- 
ducers. They absorb hearty charges of 
electricity until their tips, intensely hot, 
vaporize small samples of unknown ele- 
ments, or compounds, which the spec- 
troscopist wishes to analyse. Since 
every chemical element when raised to 
incandescence produces its own char- 
acteristic color lines, or spectra, the 
trained technician need only identify 
the emission lines of his unknown sam- 
ple. Simply, quickly, conveniently he 
performs his analysis, answers the ques- 
tions—what and how much? 

Today, spectroscopic analysis is a 
rapidly growing technique—a conveni- 
ent tool which in many cases is replac- 
ing the traditional chemical analytic 
methods in such broad fields as metal- 
lurgy, chemistry and biology. The tech- 
nique relies heavily on high quality, 
high purity and uniformity of the gra- 
phite used. 








Begin New Packaging Program; 
Changes to Benefit Customers 


Graphite Electrodes and Connecting Pins First; 
Other Products to Follow 


Plans for new packaging to benefit cus- 
tomers through improved product pro- 
tection and identification have been an- 
nounced by National Carbon Com- 
pany. 

The improvements will encompass 
the company’s entire line of industrial 
products. First items scheduled for the 
change are electric furnace electrodes 
and related products marketed under 
National Carbon Company’s brand 
name, “National”. 





One of several proposed designs for elec- 
trode connecting pin cartons is discussed by 
F. B. O'Mara (left), Manager, Electrode 
Product Sales and C. G. Ollinger (right), 
Assistant Advertising Manager, National Car- 
bon Company. 


According to company sources, the 
initial project to be tackled is an at- 
tractive, durable end cap for 12 through 
24 inch diameter graphite electrodes. 


™, 


New end-caps protect the sockets of these palletized electrodes shown on route to customer's plant. 


An industry innovation, the cap fits 
snugly against the electrode to protect 
its socket from dust and chipping from 
the time the electrode is shipped until 
it goes on the customer’s furnace. 





TIONAL 


| ~~ TRADE ‘MARK 

National Carbon’s familiar product 
identification in new dress. Both the 
term “National” above and the “N-in- 
shield” device shown on electrodes be- 
low, are trade-marks of Union Carbide 
and Carbon Corporation. 











Work on Pin Cartons 


Another phase receiving current at- 
tention is the package standardization 
and legibility upgrading on the entire 
line of connecting pin cartons. Priority 
has been given to pin cartons for the 
20 inch diameter graphite electrode 
with new cartons for other sizes to fol- 
low soon. 

The entire program is being coordi- 
nated by the company’s Quality and 
Specifications group with help from 
the Advertising and Sales Departments. 
The package design specialty firm, Rob- 
ert G. Neubauer, Inc., is handling de- 
signs for electrode products. 

It is expected that several months 
will be required to complete the project 
for the entire array of industrial prod- 
ucts because of the large number of 
items involved. Included are brushes, 
lighting carbons, processing equipment 
and a whole range of carbon and gra- 
phite specialties. 
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Reactor Program to Boost 
Steel Fabricators’ Business 


Graphite Gets Increasing Role in Atomic Program 


A $700 million annual business for 
manufacturers of reactor components 
by 1963 is being forecast by authorities 
in the field. Of this, a sizeable slice is 
destined for steel fabricators. 

Nuclear reactors are, in effect, atomic 
furnaces fueled by fissionable elements. 
They leash the explosive power of the 
all too-familiar atom bomb and make 
it available in relatively smaller, 
stretched out doses for man’s benefit. 





“National” High Density Graphite, 40 inches 
in diameter, 1.90 gms/cm.* density 





Of the several types of nuclear re- 
actors, the kind whose end product is 
electric power is attracting most atten- 
tion. Power reactors loom as future 
competitors to today’s fuel-steam gen- 
erated electricity. Some informed quar- 
ters predict 2 million kilowatt capacity 
from power reactors by 1960 with the 
figure surging to 175 million by 1980. 

One of the significant outgrowths of 
the expanding nuclear program is the 
increasing importance of high density, 
high purity graphite for reactor con- 
struction and allied uses. Graphite it- 
self has long held a respected place in 
such diverse applications as processing 
equipment, brushes for electrical ma- 
chines, lubricants, illumination and 
electrolytic and electrothermic elec- 
trodes. 

In the nuclear field, graphite’s chief 
virtues are its ability to capture wild, 
potentially dangerous neutrons which 
speed helter-skelter through the reactor 
and also its unique property of greater 
Strength at high temperature than at 
room temperature. Thus, graphite ex- 
cels as a construction material for mod- 
erators, reflectors, shielding and molds 
and crucibles. 

As an aid to understanding more 
about graphite’s nuclear applications, 
National Carbon Company has recently 
published 2 works — both have been of- 
fered free. One of these publications is 
a technical treatise —a 64-page book 





—— | 


Typical “National” Graphite Molds and Cru 
cibles Used In Metal Casting. Largest Mold 
Shown is Nearly 3 Feet Tall. 





entitled “The Production and Proper- 
ties of Graphite for Reactors”. The 
other publication is a less technical bul- 
letin detailing various graphite grades, 
their characteristics and uses in atomic 
energy applications. 








Carbon Found Ideal 
For Cupola Furnaces 


A promising new metallurgical appli- 
cation of carbon is rapidly developing 
in the field of cupola refractories, ac- 
cording to National Carbon sources. 

Pursuing this trend, the company 
has embarked on an extensive cam- 
paign aimed at showing foundry opera- 
tors the numerous operating advantages 
possible when carbon is employed as a 
cupola refractory. Already, a rapidly 
increasing number of foundries are 
endorsing “National” carbon cupola 
products as the most practicable an- 
swer to their refractory problems, it 
was pointed out. 

Among the unique properties of ele- 
mental carbon which recommend it 
particularly for cupola use are these: 

e Carbon is not attacked by acid or 
basic slags. 

e It withstands extreme thermal shock. 

e It has no melting or softening point. 

e It is not wet by molten metals. 

eCarbon shows high mechanical 
strength at all temperatures and its 
strength increases with increased 
temperatures. 

e Carbon resists abrasion well. 


continued on next page; column 2 








National Carbon Company 
Announces Progress on 
Giant New Research Center 


Laboratory to develop future materials today 


Union Carbide and Carbon Corpora- 
tion will begin moving equipment into 
its new research laboratory at Parma, 
Ohio, next month, according to spokes- 
men for National Carbon Company 
which will manage the new unit for 
the Corporation. 

The new laboratory will carry out 
basic exploration in physics and the in- 
terrelation of physics and chemistry ap- 
plied to metallic and non-metallic com- 
pounds of carbon and analagous com- 
pounds. Important contributions to the 
future requirements of industry are ex- 
pected to result from these studies. 





Dr. Clarence E. Larson 
Vice President in charge of Research 
National Carbon Company 





Among the possible far-reaching de- 
velopments expected to come from to- 
day’s investigations are materials for 
new and improved transistors and re- 
lated electronic devices, new and im- 
proved refractories, and the key to fur- 
ther progress in ferrites — complex in- 
organic compounds which show prom- 
ise for automation machinery and com- 
puters. 


. 


Dr. Robert G. Breckenridge 
Director of Research 
National Carbon Company 


continued on next page; column 1 
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HAIL “DEVIL’S IRON” 
NEW MAGNET METAL 


A fifty year search for a better mag- 
net steel has paid off in a new Alle- 
gheny Ludlum steel which enables size 
and weight reduction in important elec- 
trical equipment. 

The new material is a grain oriented 
silicon steel popularly called “Devil’s 
Iron” —a nickname originating with 
rollers and pack openers who handled 
the metal. 

The new silicon steel represents a far- 
reaching advance in electrical steels for 
concentric core transformer windings, 
motor and generator stator parts, busi- 
ness machine and telephone compo- 
nents and a host of other specialized 
uses. 

As a magnet material, grain oriented 
silicon steel, specially rolled and heat 
treated makes it possible to get more 
pull with less power. Also, important 
advantages are claimed in the conserva- 
tion of copper and other materials em- 
ployed in electrical equipment. 





NEW RESEARCH CENTER 


continued from preceding page; column 3 


The new laboratory Center with its 
substantially augmented scientific staff 
represents the most recent step forward 
in National Carbon Company’s indus- 
trial research activities. The company’s 
organized research program, reaching 
back to the turn of the century, was 
initiated when National Carbon estab- 
lished America’s first industrial re- 
search laboratory in 1902. 
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ELECTRODES AFLOAT 


Approximately 1,000,000 pounds in 
one shipment! 

The largest shipment of electric arc 
furnace graphite electrodes ever made 
is shown in this barge load of 972 
graphite electrodes, 20-in. diameter x 
72-in. long, each weighing about 1231 
pounds. Shipment was made by Na- 
tional Carbon Company, from its plant 
at Columbia, Tennessee, to a Chicago 
destination. 











CUPOLA FURNACES 


continued from preceding page; column 2 


The most important factor in estab- 
lishing carbon’s superiority as a cupola 
refractory, however, lies not so much 





in any one of its advantageous proper- 


« 





ties, alone, but rather in the fact that 
they are all present in every piece of 
carbon. No other material offers such a 
combination — an ideal answer for well 
zone linings, breast and tap hole con- 
structions, slag dams and slag and iron 
trough linings. 








Union Carbide and Carbon Corporation new Research Laboratory at Parma, Ohio 


The term “‘Nationa/” 


/s a registered trade-mark of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY .« A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. «+ In Canada: Union Carbide Canada Limited, Toronto 


Printed in U.S.A. 

















For Lines 
that Carry 
Hot Corrosive 
Gases 





This W. S. Rockwell 
Monel metal, double 
disc, wedge locking 
type gate valve—in 36” 
x 42" and larger pipe 
size—was built for coke 
oven by-product lines. 
It controls the flow of 
hot gases containing a 
high percentage of cor- 
rosive sulfuric acid and 
ammonium sulfate. 

{ The valve has a drain 
connection in the bot- 
tom, and a coupling in 
the bonnet for water 
sealing. Operation is by 
hand wheel (on floor 
stand) through a shaft 
' and gears to valve 
stem; it may also be 
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b operated by hand 
; wheel from above, or 
} automatically by hy- 

draulic, pneumatic or 

J electric operator. 

: 

o 


W. S. Rockwell valves are made 
in many types and materials of con- 
struction for handling air and gases, 
from sub-zero to 1600° F., cooling 
water, process fluids and granular 
solids. These are available in but- 
terfly, slide, gate, swing gate, check 
and other types. Write for catalog. 
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W. S. ROCKWELL COMPANY 
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at last... the solution to 


really tough 


Sub-micron fumes are the really tough 
problems in gas cleaning. These fumes 
cannot be economically or effectively con- 
trolled by conventional cleaning devices. 


However, the CHEMICO P-A VENTURI 
SCRUBBER is proving its success in soly- 
ing these really tough problems in more 
than 150 commercial installations and in 
more than 70 pilot investigations. 


The table lists some of these commercial 
installations. All of these really tough 
problems and many more are being solved 
with complete satisfaction to users of 
P-A VENTURI SCRUBBERS. 


PROCESS 
Incinerator—Flue Fed 
Incinerator—Sodium Disposal 
Incinerator—I ndustrial 
Dry Ice & CO» Plants 
CO > Gas for Process 
Boiler Flue Gas 
Enamel Frit Furnace 
H 2SO , Concentrator 
Copperas Roasting 
Cobalt Ore Roasting 
Chemico Wet Type Acid Plant 
Chloro-Sulfonic Plant 
Phosphoric Acid Plant 
Phosphoric Acid Concentrator 
Phosphor Copper Furnace 
Smelting—Non-Ferrous 
Blast Furnace 
Reverb. Furnace 
Comb. Blast & Reverb. 
Brass Furnace 
Ajax Furnace 
Steel Plant 
Oxygen Steel Process 
Blast Furnace 
Zinc Sintering 
Wood Distillation 
Na 2SiF ¢ Dryer 
Iron Chloride Concentrator 
Unknown 
Lime Kiln 
Detergent Spray Dryer 
Furfural Residue Burner 
Nodulizing Kiln 
Aluminum Pot Lines 
Carbide Furnace 
Asphalt Plant 


DUST 

OR FUME 

Fly Ash 

Na »O 
Radioactive Dust 
Amine Recovery 
Fly Ash 

Fly Ash & SO2 
Dust & HF 

H SO 4 

H.SO 

H.SO, 

H.SO 

H.SO, 

H;PO, 

H;PO, 

H;PO, 


Lead & Organic 


Lead Compounds 
Lead Compounds 


Zinc Oxide 
Beryllium Fumes 


Iron Oxide 








INSTALLED 
CAPACITY 
CFM 

32,000 
9,000 
6,000 

72,400 

500 
4,300 

11,900 

49,800 

34,250 

65,000 

41,000 

600 
91,900 
194,000 
15,000 


12,000 
23,500 
7,000 
7,500 
4,000 


140,000 


Coke & Iron Oxides 788,000 


Zinc Oxide 
Tar Products 
SiF , & Dusts 


FeCl» & HCL Mist 


Carbon Black 
Lime & Na»,O 
Chemical Fume 
Fly Ash 


75,000 
3,500 
700 
40,000 
1,700 
18,000 
250,000 
36,000 


Manganese & Lead 25,000 
Tar Fog, Fluorides 40,000 


Metal Oxides 
Rock Dust 


1,000 
80,000 


Write to our P-A Sales Department for Bulletins 





VENTURI SCRUBBERS 


(PEASE- ANTHONY) 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
525 WEST 43RD STREET, NEW YORK 36, N. Y. 


Telephone LOngacre 4-9400 
Technical Representatives Throughout the World 


Cable Address: CHEMICONST, N. Y. 
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GRANITE CITY STEEL 
eT TN Thiamehs Malet fells 





Granite City saves fuel, raises production 
and quality with Cities Service Heat Prover! 


Nation’s 14th largest steel producer uses Heat Prover 
on soaking pits, open hearth furnaces and on their 
annealing furnaces. 

Granite City Steel burns enough fuel in one year to 
heat a five-room house for 38,000 years! 

Obviously, if this fuel burns inefficiently, the loss 
could be staggering. But Granite City has no worries 
on that score. “Thanks to the portable Cities Service 
Heat Prover, we get better fuel efficiency, better 
quality, greater production than ever,” they report. 

“Because it provides a quick, highly accurate check 
of fuel-air ratio, the Heat Prover has proved invalu- 
able in controlling combustion conditions in open 





hearth furnaces, soaking pits, and annealing and 
normalizing furnaces. In a matter of seconds it tells 
our engineers how efficiently the furnaces are work- 
ing—whereas former tests often took hours and didn’t 
provide as accurate a picture. Anyone in this busi- 
ness can probably benefit from this ingenious device.” 

Supplied and maintained free by Cities Service, the 
remarkable Heat Prover is today used and applauded 
by scores of major steel producers. If you’d like to 
learn how it could simplify your operation as it has 
theirs, talk with your local Cities Service Lubrica- 
tion Engineer. Or write: Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N. Y. 








20TH CENTURY BLOWGUN — a bazooka ~— is 
readied by technicians for tapping open 
hearths. They are part of Granite City’s 
1800 skilled employees. , 


HEAT PROVER AT WORK at back of open 
hearth furnace. In minutes it provides 
accurate check on furnace efficiency - 


CONTROL TOWER at blooming mill guides 
ingots as they pass through rollers. 
Granite City has capacity of 1,200,000 
net tons of ingots annually. 


CITIES @) SERVICE 


QUALITY PETROLEUM PRODUCTS 





saves hours required by former testing. 





214 IRON AND STEEL ENGINEER, APRIL, 1956 





If you are a company with a special cleaning problem, Pangborn 
offers you a special service—a machine designed for your indi- 
vidual needs. It might be a descaling machine for bars, sheets 
and coils, a continuous-flow barrel or a monorail cabinet like 
the machines shown here... or it might be completely different. 
You may need to clean cylinder blocks, bathtubs or any unusual 
ferrous or nonferrous castings, forgings, stampings. If so, Pang- 
born engineers will study your problem and its relation to your 
production line. Then they'll design a Pangborn machine that 
gives you better cleaning and faster production at lower cost. 
Pangborn has proved it in hundreds of cases. Pangborn can prove 
it to you! Write today for Bulletin 1210 to: PANGBORN CORP., 
4400 Pangborn Blvd., Hagerstown, Md. Manufacturers of Blast 
Cleaning and Dust Control Equipment. 





*U. S. Pot. #2184926 (other patents pending) 


Pangborn Pangborn 
Rotoblast BLAST CLEANS CHEAPER 
can solve it! : a 


Rotoblast Blastmaster® Rotoblast Tables Special Blast Rooms Pangborn Dust Malleabrasive® 
& Continvous-Flo Barrel & Table-Rooms & Cabinets Control Equipment Shot & Grit 








REMOTE 
CONTROL 


BY ALLIANCE 





_ Alliance ~.. 





handles billets faster, easier... 


THE ALLIANCE MACHINE COMPANY | 
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SPECIAL DRIVES 
FOR 
SPECIAL JOBS 





1000 HP Combined Drive and Pinion Stand 


Designed to transmit power to a two-high cold brass run- 
down mill. The first reduction gears are opposed single 
helical. The second reduction gears and the mill pinions 
are Farrel-Sykes continuous-tooth herringbone. 





150 HP Triple Reduction Unit 


The three pairs of continuous-tooth herringbone gears 
of this special tube mill drive provide a ratio of 113 to 1. 
A pinion unit is built as an integral part of the drive. 


FARREL® METALWORKING MACHINERY — Rolls + Rolling 
Mills « Slab, Rod and Strip Handling Equipment « Roller 
Tables * Rod Coilers « Slitters « Gears « Gear Drives of 
Any Capacity « Mill Pinions « Pinion Stands « Universal 
Mill Spindles * Flexible Couplings « Roll Grinding Ma- 
chines « Roll Calipers « Hydraulic Presses for Extruding, 
Forming, Drawing, Forging, Trimming, Hobbing, Straight- 
ening and Bending. 





5500 HP Single Reduction Unit 


Herringbone geared reduction unit designed to transmit 
power to a 134” three-high sheared plate mill, reducing 
motor speed from 375 to 70.35 RPM. 





2000 HP Pinion Stand 


21” pinion stand, designed to transmit power to a four- 
high aluminum sheet mill. Heat-treated, forged steel 
pinions are continuous tooth herringbone, generated by 
the Farrel-Sykes process. 


Whatever your mill drive requirements, no 
matter how unusual in design, size or capacity, 
Farrel will meet them. As in the examples 
given, each unit is individually engineered for 
the application. 

Each Farrel unit is designed to assure top 
drive efficiency, plus the strength to withstand 
the shocks, stresses and wear encountered in 
continuous, heavy duty service. 

Gear drives are made with herringbone, single 
helical, or a combination of single and double 
helical gears. Pinions are usually herringbone 
type, although single helical pinions may be 
supplied. Gears and pinions are precision- 
generated by the famous Farrel-Sykes process, 
assuring accuracy of tooth spacing, profile and 
helix angle. Result: High efficiency and smooth, 
quiet operation. 

Why not discuss your gear drive problems 
with Farrel engineers? 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Fayetteville (N. C.), Los Angeles, Houston 
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Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


* Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—uniless it’s matched with 
chart records that are equally accurate. 


That’s why these features of the new Bailey Recorder are important to you: 


1. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 


2. Pens are mounted on concentric centers, trace on parallel time arcs only 42/1000” 


apart. This simplifies analysis of two or more records. 
3. Interchangeable plug-in receiver units permit practically limitless record-grouping 


combinations. 


Write for Product Specification E12-5 and actual chart sample. 


PS2-1 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 
@ Pre-calibrated plug-in receiver units 


@ Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


@ Any four variables on one chart—easily 
read and interpreted 1047 IVANHOE ROAD 

© A full year’s ink supply at one loading 

© Faster shipment—from stock 

@ Minimum inventory of parts 


* po syne ~ ae gg for process Controls for Power aud ~? LOCEISY 
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Lubricating Systems 








in design 
in performance 


in economy | 





ran. 


Remember, it’s impossible to under-lubricate or skip a bearing with a TRABON posi- 
tive system . . . a single indicator at the pump tells the operator when every bearing 
is properly lubricated. 





Fully hydraulic . . . economical . . . for oil or grease . . . safe . . . completely sealed. ' 


Write for more information today. 


ENGINEERING CORPORATION [im 


“TT. 
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SWITCHING MODULES 


A Westinghouse Electric Corp. has 
announced the development of its 
new Mark II “Cypak” static switch- 
ing components. Quantity produc- 
tion of the new units is under way, 
and equipment for general industrial 
use will be available in June. 

The new components are modular 
plug-in cartridges roughly three in. 
high, two in. wide and two in. deep. 
Encapsulated in a tough polyester 
resin and fitted with terminals on the 
upper and lower faces, the modules 
plug into a specially designed power 
channel. Studs are used to lock the 
modules into a compact, nearly solid 
assembly. When more than 15 mod- 
ules are required for a system, addi- 
tional channels can be mounted s:de- 
by-side or end-to-end. Singly or 
mounted, the encapsu'ated units are 
capable of withstanding mechanical 
shock and adverse environments. 

Systems to be built with these 
units will be more economical than 
those built with the early compo- 
nents principally because the new 
elements permit substantial reduc- 
tions in the time required for system 





Components boast simplicity, lower 
System cost, greater efficiency in 
Space use, and ruggedness. 


design, assembly, and wiring. System 
costs will also be decreased as a con- 
sequence of diminished space re- 
quirements for the new elements. 
Simplicity for assembly and main- 
tenance is furthered by numeral iden- 
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ELECTROLYTIC UNIT COPPER PLATES WIRE 











This electrolytic machine for copper plating stainless steel wire has been 
installed at Republic Steel Corp.’s Union Drawn Steel Division plant in 
Massillon, Ohio. The first equipment of its type installed in the cold 
finishing industry, it copper plates stainless wire in diameters from 
3ig in. to 4 in. The copper plating normally varies from .0001 in. to .0002 
in. thick. The copper thickness, however, can be varied considerably to 
meet customer requirements. The single strand machine gives excep- 
tional uniformity of copper plating and eliminates the possibility of 


flaking. 


tification of each terminal and by a 
logic diagram printed directly on the 
module. Phasing the module has been 
made simple; an external color dot 
indicates how the unit should be po- 
sitioned. To reverse its phase rela- 
tionship it is only necessary to re- 
move the module, reverse it, and 
plug it in again. 


WELDING HEAD 


A Air Reduction Sales Co.’s new 
Model C “Heliweld” automatic head 
provides a completely automatic 
weld cycle. A single switch causes the 
holder to move downward and start 
the arc, and the are length is main- 
tained constant throughout the weld. 

The assembly consists of a head 
with a 32 in. long machine holder 
which accommodates electrodes from 
.040 in. to 540 in. diam up to 24 in. 
long, a main control panel, and a re- 
mote control operator’s station. Wa- 
ter and gas controls are included in 
the main control panel. 





The are length, once set, is main- 
tained by automatic up and down 
movement of the holder to follow ir- 
regular surfaces. The head can be 
operated in the horizontal as well as 
in the vertical (normal) position. 

The holder can be tilted by means 
of a micro-positioner, 6 deg. either 
side of center. Both touch starting 
and high-frequency-type starts (elec- 
trode does not touch work) are avail- 
able. 


RAM TRUCK ATTACHMENT 


A Automatic Transportation Co. has 
developed a heavy ram truck attach- 
ment which can pick up a 60,000 lb 
steel coil in either a vertical or hori- 
zontal position and rotate it to the 
opposite position. 

The attachment eliminates the ne- 
cessity for a separate coil up-ending 
unit in rolling mills, adds flexibility 
to steel coil storage methods, and in- 
creases the usefulness of the truck. 

Available on new Automatic HR 
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You Can Be Sure of 


2? — STRONGER 
ALY. BLAST 
~ FURNACE 
LININGS 















after you apply 


SUPER *3000 


Refractory 
Bonding 
Cement — 


iron contained in other bonding mortars, Super #3000 shows 
exceptional resistance to attack by carbon deposition and alkalis 


on blast furnace stack linings. 


@ MOST RESISTANT—With but one-tenth the percentage of 
| 


| ® VOLUME-STABLE — expanding and contracting with the 


brick; hence it does not shrink or crack in the joints. 
® MAKES TIGHT JOINTS that prevent passage of gases into 


the wall. Used as a wash coat, it reduces oxidation. 


© STRONGEST-— most abrasion-resistant and spall-proof in the 
hearth, bosh and stack. 


® CUTS MAINTENANCE COST for materials, labor and out- 


age, and increases blast furnace productivity. 


Super *3000 Refractory Cement challenges com- 


parison and investigation. Write for details. 





REFRACTORY BONDING AND CASTABLE CEMENTS 


INSULATING BLOCK, BLANKETS AND CEMENTS 





136 WALL STREET © NEW YORK 5, N.Y. 
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REFRACTORY & INSULATION CORP. 


New truck attachment picks up and 
stacks coils in any position, elim- 
inates necessity for stationary coil 
up-enders. 


series electric trucks, the attachment 
consists of 90 degree rotator offset ap- 
proximately 45 degrees from the ver- 
tical. A clamp and ram unit hold the 
coil securely during rotation, pre- 
venting it from telescoping. 

Unlike other clamping mecha- 
nisms, the attachment clamp does 
not distort the sheet nor damage the 
coil ends. Offset mounting of the ro- 
tating carriage holds the coil in the 
clamp jaws with a minimum of pres- 
sure. 

All operating controls are located 
in the operator’s position. The at- 
tachment may be removed for instal- 
lation of forks or ram. It is designed 
to handle coils up to 60,000 Ib in 
weight. 


SPEED DRIVE 


A Electro Dynamic Division of Gen- 
eral Dynamics Corp., has available 
a new variable speed drive. 

Known as the “Selectron,”’ the 
new drives offer a wide range com- 
pactness, a patented load compensat- 
ing circuit for close speed regulation, 
simple installation, stepless control, 
fast speed response, easy mainte- 
nance, as well as many optional fea- 
tures which makes them flexible for 
adaptation to a wide range of equip- 
ment throughout all industry. 

The normal speed range is 22 to 1 
but is available in speed ranges as 
great as 60 to 1. With tachometer 
feedback, speed can be controlled to 
within 14 of 1 per cent. 

Standard optional features include 
dynamic braking, reversing and inch- 
ing control. 
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3 Link-Belt coil conveyors help 





s part of their steel division’s 
A modernization program, Ford 
Motor Co. greatly increased their 
cold rolled steel capacity — without 
appreciable additions in floor space. 
A push-button coil handling system 
featuring three Link-Belt conveyors 
made it possible to handle much 
larger coils than before. In addition, 
gentle handling minimized scrap 
losses. And with idle mill time elimi- 
nated, even greater output is achieved. 
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Link-Belt builds three types of coil 
conveyors to meet a range of require- 
ments. In addition, auxiliary devices 
transfer coils from one conveyor to 
another . . . turn, lower, tilt or weigh 
them with ease and precision. 

Link-Belt will gladly work with 
your Own engineers, consultants and 
builders of mill and process equip- 
ment. For full information call your 
nearest Link-Belt office. 


boost Ford steel output 


2. DELIVERY CONVEYOR. Saddle con- 
struction permits easy coil banding. 


3. STORAGE CONVEYOR will handle 


to 


*» coils. 









1. ENTRY CONVEYOR, 48-in. wide, 
provides active storage of coils ahead 
of three-stand cold reduction mill. 


50,000-lb., 72-in. diameter 


LINK 


MATERIALS HANDLING, PROCESSING 
& POWER TRANSMISSION MACHINERY 


LINK-BELT COMPANY: Executive Offices, Pru- 
dential Plaza, Chicago 1. To Serve In- 
dustry There Are Link-Belt Plants, Sales 
Offices, Stock Carrying Factory Branch Stores 
and Distributors in All Principal Cities. 
Export Office: New York 7; Canada, Scar- 
boro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representa- 

tives Throughout the World. 13,939 
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Femco engineered remote control and voice 
communication systems are designed for 
many different applications. Get the facts. 
Submit your problem for a proposal. 


Fenco Inc. 


IRWIN, PENNSYLVANIA 
UNderhill 3-3200 
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CONTROL and COMMUNICATION 


REMOTE 
CONTROLS 


Operate cranes, 
remove pit cov- 
ers, monitor mo- 
tors, send warn- 
ing signals, etc. 


TROLLEYPHONES 
Voice communi- 
cation between 
crane cabs and 
floor, mine loco- 
motives and dis- 
patcher. 


AUDIOPHONES 
Wired voice sys- 
tems installed 
anywhere in in- 
dustry. Common 
talking or selec- 
tive. 


QUALITY 























AMERICAN 
SHEAR KNIFE CO. 


HOMESTEAD, PENNSYLVANIA 
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Power supply is from a-c single 
phase voltages of 110, 208, 220, 440 
or 550 at 50 or 60 cycles. Separate 
transformers for other voltages are 
available. 

Drive motors are of the heavy du- 
ty, ball bearing industrial type in 
standard NEMA frames and are 
available with the usual motor modi- 
fications to meet special application 
problems. 


PLATE CLAMP 


AA newly developed electro-mag- 
netic plate clamp designed to aid in 
industrial welding jobs has been an- 
nounced by Portomag, Inc. 

Equipped with a ratchet lever 
jack, and a heavy duty (3000 lb.) 
magnetic pull, this new welding unit 
can be used for many welding situa- 
tions, One of its most important ap- 
plications is its use in plate alinement 
work for butt welding operations. Its 
heavy duty power is sufficient to 
straighten out warped sheet steel and 
its ratchet operated jack can be used 
for plate alinement work. 

This heavy duty electro-magnetic 
unit can also be used as a lift in many 
production situations. Replacement 
of the portable carrying handle with 





LIFTING MAGNET 








This 39 in. diameter all-welded lifting 
magnet, developed by the Electric 
Controller and Manufacturing Co., 
Division of Square D Co., is used in 
the Pierce and Draw Department of 
the Babcock and Wilcox Co., to 
speed cleaning of a 5 ft x 28 ft pipe 
descaling tank. The job now re- 
quires only four manhours, con- 
trasted with the previous best time 
of 64 manhours for manual clean- 
ing of the tank. The lifting magnet 
is encased in a special jacket to 
protect its power leads from the 
hot caustic solution. 
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A century is a long, long time. Yet for well over 100 years we have supplied 
industry with heavy steel plate fabrications. Originally this included 
power plant boiler construction and maintenance, so our old name, 
Central Boiler & Mfg. Co., was once appropriate. But for many years 
that name put us in a niche which we had outgrown. We have not built 
ee a boiler in scores of years, while we have constructed steel mill equipment, 
chemical and petroleum processing equipment, machine bases, diesel 
engine beds, heat exchangers, stacks and other mild and stainless steel 
plate fabrications. Our steel plate warehousing service is growing; power 
plant maintenance still remains a valuable part of our business, but we 
can’t be “typed” by our name. 





The fourth generation of McGregors has directed the Corporation for 


“ ten years. It has grown in size and versatility. Our heavy bending, form- 
MG ing, cutting and joining equipment is the newest and best. Some of it is 
: especially designed and built by us to do jobs only a few fabricators are 
at able or willing to tackle. The McGregor policy is one of uninterrupted 


progress, the combining of better thinking and better tools in order to 
produce the more durable, more efficient equipment your problem requires. 
me It’s a policy which leads to diversification of services, to customer satis- 
faction and, inevitably, to growth. We’re confident you’ll hear our name 
occasionally in the future—and we hope that your future and ours 
cross frequently. 


5820 RIVARD ST. @ DETROIT 11, 
HEAVY 





STEEL PLATE FAR BDIECA 
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MICHIGAN @ TRINITY 2-2400 
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Standard Equipment for McKee Engineers 


The packed bag is not just a figure of speech at McKee. Our 
engineers are off at the drop of a hat for Calcutta or Caracas— 
or any other place in the world where iron and steel are made 
or where oil or chemicals are processed—wherever industry builds. 


For half a century McKee has been designing and building 
plants on a world-wide scale for both American and foreign 
companies that want the best American know-how available. 
And whether they are two miles from our offices or ten thou- 
sand, all McKee-engineered projects get the same meticulous 
quality of design and construction that has characterized the work 
of this organization for fifty years. It’s the kind of engineering 


that can create a profit-producing plant for you. 


Arthur G. McKee & Company « Engineers and Contractors 


Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York, N.Y. @ Union, New Jersey © Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





McKee 


ENGINEERING 





Services 
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CONSTRUCTION 











Ss 


0 
ff Apel Amc Sr. 
) > 
ij wy aa _ 
, Pe 
uo, ‘i oe: 
{ fr > 
P ) 34 
> we 
UU ‘ 3 < oe 
= ae, y ws 4 a” 
a al G i 
7 ) c 
¥ es rir fv 
v4 
) 


anccitainnes IE 


oe 








A aetna = = 


a lift hook makes this unit lifting 
device. 


SYNCHRONOUS MOTOR 


A Announced by Allis-Chalmers 
Manufacturing Co., is a basically new 
synchronous motor available in rat- 
ings from 4 to 40 hp, and built on 
standard induction motor frames and 
enclosures. 

The motor, known as the “Synduc- 
tion” motor, requires no brushes, slip 
rings or windings on the rotor, sep- 
arate source of direct current excita- 
tion, or special starting equipment. 

The new unit offers several advan- 
tages over existing types of synchro- 
nous reluctance motors, and ap- 
proaches the efficiency and power 
factor of squirrel-cage units. It starts 
as an induction motor with a very 
high locked-rotor torque, accelerates 
and pulls into synchronism quickly, 
and runs as a synchronous motor. 





Having a high (175 to 200 per cent) 
pull-out torque, the motor remains in 
synchronism regardless of load or line 
voltage fluctuations. 

The new motor has been designed 
to operate over a wide frequency, and 
therefore, a wide speed range. Fre- 
quencies of 300 cycles and speed 
above 10,000 rpm are available. Mo- 
tors for frequencies as low as 10 
cycles have been developed. 


WELDING RECTIFIER 


A Announced by General Electric 
Co., is a new 800-amp rectifier welder 
for gas-shielded, consumable elec- 
trode welding. 

Available in three models to meet 
varying application requirements, 
the new welder features quiet opera- 
tion, a combination cleaning-cooling 
fan, easily removable side covers, and 
Class H silicone insulation. An infi- 
nite number of welding voltages 
within the unit's rating will suit any 

(Please turn to page 234) 
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YARD CRANES 
are built for rugged service 


All Northern Overhead Electric Traveling Cranes are 
designed and built to provide the maximum in dependable 
operation under the most rugged conditions. 


High efficiency and minimum maintenance are assured by 
close tolerance machining of all mechanical parts with 
turned and ground shafts, press fits of gears, wheels and 
bearings. Brakes are chosen to allow for extreme over- 
load conditions. Extra heavy structural sections and rigid 
construction of girders with end trucks insure lateral stiff- 
ness, minimum vertical deflection and safe operation 
when the crane travels at full speed. Heavy duty type 
motors with anti-friction bearings are combined with 
especially selected control equipment to assure fine 
handling. 

In plants where bulk material handling is required, as in 
the steel plant shown above, Northern cranes are a pre- 
ferred investment for safety, dependability and efficiency. 






Write for Bulletin SE-108 


MATERIAL HANDLING EQUIPMENT BY | NORTHERN 


NORTHERN ENGINEERING WORKS 


210 CHENE ST., DETROIT 7, MICH. 


ee “NORTHERN” 
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“SHORT ORDER” 
ANNEALING REQUIREMENTS 






































DELL stack 
STACK 


Annealing Furnaces 


For your smaller orders, requiring special annealing 

cycles, the flexibility of Swindell Single Stack Furnaces oper- 
ates to particular advantage. Handling loads up to 70 

tons, these Swindell units provide controlled 

location of heat input—exactly where it is needed. Write 

us for the facts. 





SWINDELL-DRESSLER Corporation 


PITTSBURGH 30, PA. 

















Installation of 
Mechanical Equipment 


48” Continuous 
Galvanizing Line 


Pittsburgh Works 


- ye — 








vanizing Line at the Pittsburgh Works of Jones & Laughlin 
Steel Corporation enables them to provide specialized steels 
for the competitive steel markets. The Eichleay Corporation 
in performing the mechanical installation work feels that 
through its service function we have been instrumental in 
the progress and growth of the steel industry. Our steel mill 
equipment organization is available for all phases of the 


| The mechanical installation of the 48” Continuous Strip Gal- 








current and forthcoming steel expansion programs any- 
where in the nation. 
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CORPORATION 


33 South 19th St., Pittsburgh 3, Pa. 
1180 Richard Ave., Santa Clara, Calif 


















GRAVITY SPRAY SCRUBBERS 


at the Great Lakes Steel Corporation, 
Division of National Steel Corporation 
Detroit, Michigan 


® A single pump serves each scrubber — no interstage pumping is 
required. 


® Successive gravity sprays re-spray the scrubbing oil to maintain 
high density of oil droplets. 


@ Efficiency is high because of large contact surface. 


® Maintenance is low because all packing is eliminated. 





WILPUTTE 


COKE OVEN DIVISION 


Allied Chemical & Dye Corporation 
40 RECTOR STREET Gow NEW YORK 6, N. Y. 





Where There's Business, There's Advertising 
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Wherever business is done, you see the signs 
of America producing more goods — and sell- 
ing ‘em to more people — than ever before... 
And as the nation’s assembly lines roll faster 
and faster, you have got to run, not walk, to 
keep up. You can keep pace — and probably 
do— by reading everything that concerns 
your job... in your businesspaper. 


And that’s true of most of the men and women 
who are responsible for making business boom. 
By keeping tuned in on the intercommunica- 


tions system of the business press... getting 
all the important news of their fields fast . 
detailed data on the latest advances... ideas 


that generate ideas... they are able to keep 
ahead in the hot race for more production and 
consumers’ dollars! 


And the ad pages help you keep hot on the 
heels of profit. They tend strictly to business, 
too... your business. They bring you data on 
new products, new materials. . . gather in one 
place a world of ideas on where-to-buy-what, 
or how to make, or save, money. 


This year, advertisers are spending over 
1430 million to report on their products and 
services in specialized businesspapers. Your 
share of that investment is here, in the pages 
of this paper of yours. Nowhere else can you 
find such a complete, useful source of every- 
thing you need in your business. Read it 
thoroughly ... put it to work... and let your 
competitors watch your smoke! 


IRON AND STEEL ENGINEER 


Prepared by the Associated Business Publications, in cooperation with Advertising 
Federation of America, in the interests of better understanding of advertising 
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Now... 
It can 
be done 


SAFELY 
with A-c 





Gantry crane serving fabricating division of large steel company. 


The ECaM “EDDYMAG” A-c Hoist Control makes 
operation SAFE and gives performance comparable to D-c 





free operation. 


There couldn’t be any delay! Heavy struc- 
tural sections must be loaded into cars for 
shipment to the construction site ...on a 
rigid schedule to insure erection within 
contract-time. 


Plant management and company engineers 
knew the conditions under which this crane 
was to operate. The installation is remotely 
located from main-plant power, and situated 
apart from the routine attention of a regular 
maintenance crew ... the crane must be oper- 


EC&M Frequency Relay & EDDYMAG Controllers EC&M Cam Master Switches are easy 
& TAB WELD Resistors combine to insure trouble- operating and have short throw. 


able in the standard manner, each control 
point giving safe, stable speeds. 


Here are the reasons why this A-c Crane is 
completely EC&M equipped: EC&M is rec- 
ognized as a leader in Crane Control. EC&M 
Apparatus has earned a reputation for de- 
pendability. Study shows that EC&M A-c cir- 
cuits and engineering provide maximum safe- 
ty with simplicity. When control problems 
arise, make it a point to consult with EC&M. 


It pays to “Specify EC&M Control’ 


4498 Lee Road 
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THE ELECTRIC CONTROLLER & MFG. CO. 


Division of Square D Company 


Cleveland 28, Ohio 





Crane Trolley fully equipped with EC&M Brakes 
and Hoist Limit Stops. 














FLOOD CITY 


for the beat 
BRONZE 
PARIS 


Foon CITY Bronze 


Parts are best... best 





fitting .. . best wearing 
. all expertly mach- 
ined from the best grade 
of hard, wear-resistant 
bronze or to your par- 
ticular specification 
bronze. 
For years Flood City 
has furnished quality 
ings in metal weight 
and machining costs to 


a variety of industries. 


We welcome your in- 
quiries concerning quo- 
tations and delivery on 
your bronze parts needs. 
Our reply will be 
prompt — and there is 


no obligation. 


SERVICE 









Be sure it's 
the BEST 
- specify 

FLOOD CITY 


FLOOD CITY 


TRIC CO 








BRASS & ELEC 
JOHNSTOWN, PA. 


PHONE: Johnstown 8-1281 
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bronze parts at a sav- a FF ee ee ee 


(Continued from page 227) 
condition of gas, and size and speed 
of wire. 

The basic unit is designed for hand 
adjustment of arc voltage by means 
of an adjustable autotransformer. 

The regulated constant potential 
model has all the features of the basic 
unit plus automatic adjustment for 
line voltage fluctuations. Other fea- 
tures of the regulated constant po- 
tential model include independent 
voltage control for flexible starting 
characteristics, a plug-in control cir- 
cuit for simplified maintenance, and 
an external control panel that can be 
removed and attached to an exten- 
sion for remote operation. 

In addition to all the features com- 
mon to the regulated constant poten- 
tial model, another model is designed 
with a circuit that gives a rising volt- 
ampere characteristic and produces 
a slope that maintains constant are 
length. Such a characteristic makes 
this the only rectifier power source 
presently available that is ideal for 
consumable -electrode, gas-shielded 
welding. It offers an infinite number 
of rising slopes applicable for any gas 





Rectifier unit features a true constant 
potential. 





and electrode combination, and is 
suitable for crater filling, holds con- 
stant arc length and virtually elimi- 
nates the risk of burnback. 

All three models are rated at 800- 
amp output, 15 to 40 volts continu- 
ous; 95 per cent power factor; 78 per 
cent efficiency; and 41-kw input. 
They weigh approximately 620 Ib 
and are 44 in. high, 31 in. wide, and 
26 in. deep. 
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COATING 
ee 


FOR HiGH TempeRaTURES 
7 
PREVENTS CORROSION 


Midation, carpurizatio® 


The Mark of 
Quality Protection 


—MARKAL! 





PROTECTIVE COATINGS 
HEAT-PROOF TO 2100°F. 


You get real protection when you 
S-R"’ on your stacks 


Pp alolohilolsmelmi-liilel-ieehitia-t; 


SEND TODAY for detailed informatio 


MARKAL COMPANY: 3087 


West Carr 





ol athis Mela) olaeh ami iy-1.1.@-\ am GL @)-WEl, (© 


ogo) (Ta fle] aMeole foliar), 


ol dces tiem iaelilalemelile, 
alhels as 2100 °F 


n Markal Protective Coatings. Free! 
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QUALITY AND 


PERFORMANCE Morgan cranes! 


e Performance records prove 
conclusively that advanced de- 
sign and heavy-duty construc- 
tion of Morgan cranes make them 
less costly to operate and main- 
tain. 

These slab-handling cranes, re- 
cently installed in a new Eastern 
mill, were specified because of 


Two reasons why 


steel men specify 


the features that make Morgan 
cranes best in the business. 


You get this same performance 
in all steel mill equipment built 
by Morgan. The next time you 
buy equipment, let a Morgan 
representative show you how to 
save the most by buying the 
best .. . Morgan! 








One of two Morgan 50/20 ton, 6-motor, 85’ 
span, special double hoist, heavy duty mill 
type, slab-handling cranes recently installed 
in Eastern steel mill. 























The Morgan Engineering Company, 
founded in 1868, manufactures 
overhead electric traveling cranes, 
gantry cranes, open hearth special 
cranes, plate milis, blooming mills, 
structural mills, shears, saws, and 
auxiliary equipment. 





ENGINEERING co. Clliauc,Chio 
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Hyde Park Red Circle Rolls 
are outstanding in quality 
and in performance and 
are easily identified by the 
Red Circle. 





for 
finer finish 
long life 
greater tonnage 
Specify Red Circle 


Chilled Rolls 

Alloy Iron Rolls 
Moly Rolls 

Nickel Chilled Rolls 
Grain Rolls 

Cold Rolls 

Sand Rolls 


ak 


FOUNDRY & MACHINE CO. 


Hyde Park, Westmoreland County, Pa 


ROLLS 


ROLLING MIL!. MACHINERY 
GREY IRON CASTINGS 
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SCREW FEEDER 


A Developed by William M. Bailey 
Co. is a new screw feeder for flow 
regulation of flue dust, ore fines and 
other granular materials. 

The feeder was developed to regu- 
late flue dust feed from dust catchers 
and hoppers to pug mills, conveyors 
and bins. It is said to be particularly 
valuable in maintaining a uniform 
flow where irregular feeding may be 
caused by “hanging” of material in 
the dust catcher or by a sudden fur- 
nace “slip.” 

Design features include: a screw 
made in sections, for easy replace- 
ment when it becomes worn: square 
screw shaft to simplify screw replace- 
ment; roller type bearings mounted 
in split cast iron housings. When 
service is to include handling highly 
abrasive materials, the feeder is 
equipped with a cast ferro-manga- 
nese screw, supplied with a hard fac- 
ing on the edge and wearing face. 


SCRUBBER 


AA newly designed unit to control 
fumes, odors and microscopic solids 
is announced by the Johnson-March 
Corp. 

The equipment, known as_ the 
Type A Hydro Precipitator Scrub- 
ber, is entirely different from all other 
tvpes of dust-collecting scrubbers. 
It is engineered to remove low and 
sub-micron size particles from ex- 
haust gases at extremely high effi- 
ciency. 

In test situations, the new unit has 
performed at 99.8 per cent efficiency 
with dust loadings at five grains per 
cu ft and 70 per cent of the material 
below five-micron particle size. 


FENCE ROLLER 


A Designed expressly for fence main- 
tenance is a new kind of lamb’s-wool 
roller developed by the Rust-Oleum 
Corp. 

An extra-long 11% in. nap reaches 
right around the fence wires and 
coats about 70 per cent of the oppo- 
site side of the wire in one stroke. The 
11% in. length was determined as the 
length that gives the greatest wrap- 
around action without matting down 
on adjacent fence wires. 

Oversize sleeve diameter gives the 
roller greater carrying capacity and 
minimizes waste and spatter. As a re- 











GUYAN 
RESISTORS 


Engineered and designed to elimi- 
nate resistor maintenance on trouble- 
some mill applications. 


Non-breakable helical coil construc- 
tion ends burnouts due to warping 
and buckling of grids. 


Sturdy, rugged steel construction 
eliminates shock and vibration trou- 
bles. 


Custom designed for your conditions 
including excessive graphite accumu- 
lations. 





With a quarter century of resistor 
engineering, we invite you to take 
advantage of our experience. 


For complete information on Guyan 
Resistors, please contact the nearby 
Guyan Representative or our main 
plant at Logan, W. Va. 


Baltimore, Md.—Durling Electric Co., 
2505 St. Paul St. 


Birmingham, Ala.—Ebbert & Kirkman Co., 
2313 6th Ave. So. 


Buffalo, N.Y.—Buffalo Electric Co. 
West Mohawk St. 


Chicago, I!l—John K. Byrne, 1515 W. Howard St. 


Cleveland, Ohio—Mechanical Equipment Co. 
3100 Prospect Ave. 


Detroit, Mich._—Plant Equipment Co., 
General Motors Bidg. 


Philadelphia, Pa—George |. Wright 
811 Commercial Trust Bldg. 


Pittsburgh 27, Pa.—P. R. Holden, 
4860 Elmwood Dr. 


GUYAN MACHINERY COMPANY 


LOGAN, W. VA. 
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I-R 4-CYCLE GAS-ENGINE COMPRESSORS 
BURN AND COMPRESS 


OKE-OVEN GAS 


ys _— ‘ These four XG gas-engine compressors, 














a 


of Ingersoll-Rand’s earliest single-unit 
design, were installed around 1930 in 
the Ironton coke plant. After 25 years 
of service, they are still in daily opera 
tion, burning and compressing coke-oven 
gas. 





aT This Ingersoll-Rand XVG _ gas-engine 
- compressor (predecessor of the present 
SVG design) was installed in 1937, and 
is now carrying the primary coke-oven 
gas load at the Ironton plant. »— 











Ee 





..» they’ve been doing it successfully 
for 25 YEARS 
‘hie use of Ingersoll-Rand, 4-cycle gas engine 


at U. S. Steel’s Columbia - Geneva compressors for handling coke oven gas, in both 


the power and compressor cylinders, dates back to 
_— one of the earliest installations of this type of 
Steel Division equipment. 
Here at the Ironton plant of U.S, Steel’s Columbia- 
Geneva Steel Division in Utah, we have proof of 
the successful performance of I-R units in coke 
oven gas service over a period of about a quarter of 
a century. The units shown above are all still in 
daily operation, burning and compressing coke 
oven gas. 




















Ask your Ingersoll-Rand representative for the 


cost-saving advantages of I-R 4-cycle gas-engine 
Y : gerso = a I | compressors in any type of coke-oven gas or natural 


gas service. 


6-296 


11 Broadway, New York 4, N. Y. 





A a A 
JVG SVG KVG — Plus a matched line 
110-220 hp 330-660 hp 660-1320 hp 2000 hp Turbocharged of Power units' 
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VERTICAL or HORIZONTAL... 


Rolls hardened 


12 times faster 
with SELAS Heat Processing 











Whatever your preference . . . for vertical or horizontal handling of 
rolls... you get the same benefits from Selas Gradiation fast heating: 


e Rolls are hardened in only a fraction of the 
time usually required. In recent production 
tests, involving 14-inch diameter rolls, heating 
time was reduced to 95 minutes . . . conven- 
tional practice has been 18 hours. 


e The precise, controlled heat application 
enables a uniform hardenability pattern to 
be obtained. 


e The shoulders of the roll are not affected. 


Although custom-designed and built to your product requirements 
. each Gradiation roll-hardening furnace accommodates a wide 
range of roll sizes. 


In heat treating, strip annealing, heating large steel sections, forging, brazing and other continuous 
operations, involving both ferrous and nonferrous metals . . . Selas Gradiation heating is the key to 
greater efficiency, higher production, improved product quality and reduced operating costs. 


Our engineers will be glad to discuss how Selas Gradiation methods 
can be tailored to your heating needs. Address Dept. 44. 


I, Ll at sired Ali Processing Cnginese 


CORPORATION OF AMERICA 
DRESHER. PENNSYLVANIA DEVELOPMENT + DESIGN «+ CONSTRUCTION 
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sult, 99 per cent of the material goes 
on the wire itself—not on the ground 
or on the workers. 

Savings of up to 50 per cent have 
been recorded using the new tool, 
compared with other commonly-used 
methods. 

In the case of longer fence installa- 
tions, a man with a “dry” roller can 
pick up the remaining 30 per cent of 
the area on the other side of the fence, 
using only surplus material trapped 
in the wire. These two men may be 
supplemented with “brush” men to 
do the pipe framework and barbed 
wire arms, forming an integrated pro- 
duction team. 

The new roller has also proved 
its usefulness in coating corrugated 
metal, brick, concrete block, cinder 
block, ete., because of its unusual 
ability to cover irregular surfaces. 


DRY-ABRASIVE CUTTER 


AA high-speed dry-abrasive cutting 
machine, designated Model 28 Sever- 
All, has a capacity to handle solid 
steels up to 4 in. sq, 6 in. angles and 
8 in. channels at 90 deg to axis. These 
specifications are based upon using 
an 18 in. diam Allison abrasive cut- 
ting wheel, a 10-hp motor and a spin- 
dle speed of 2,450 rpm, according to 
its manufacturer, the Campbell Ma- 
chine Division, American Chain & 
Cable Co., Inc. The device is avail- 
able in both stationary and portable 
models for cutting sheets, angles, 
channels, pipes, bar stock, tubes and 
solids of practically all analyses. 

The unit, of heavier construction 
than previous models, is an oscillat- 
ing type in which the wheel and work 
are fed manually. With oscillation 
the amount of abrasive wheel con- 
tact is reduced and cutting is per- 
formed with a minimum of pressure 
on the wheel. A double-acting work 
holder automatically positions the 
material being cut in the center of 
support, and is clamped at both sides 
by a hand-operated crank handle. 

The machine’s pedestal is of weld- 
ed steel construction, its top is of 
solid steel plate and is reinforced un- 
der the swing arm bracket. Front 
and sides of the unit are enclosed by 
removable steel plates to protect ma- 
chine parts against dirt and acci- 
dental damage. 

Its spindle, of forged alloy steel, is 
heat-treated, precision ground and 
dynamically balanced. Each end of 
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the spindle housing has labyrinth 
sealed type caps to prevent entrance 
of dirt and retain lubricant. Abrasive 
wheel guards of steel are designed 
for maximum operator safety by to- 
tally enclosing the cutting wheel dur- 
ing the cutting operation except for 
openings on the sides of the guard to 
clear the work. 


PRESSURE TRANSMITTER 


A A new absolute pressure transmit- 
ter, which will measure pressures in 
ranges as low as 0 to 5 mm Mercury 
Absolute, and transmit the measure- 


dl AWRENCE 


BLAST FURNACE 


TUYERES 
save TIME 


ment as a 3-15 psi pneumatic signal 
to an automatic controller or receiv- 
er, has just been announced by the 
Bristol Co. 

The Metagraphic Absolute Pres- 
sure Transmitter is offered to handle 
pressure ranges from 0-5 mm Hg to 
0-760 mm Hg. It transmits a uni- 
versal 3-15 psi pneumatic signal, and 
can be used with any standard pneu- 
matic receiver or automatic 
troller. 

A full line of such indicating and 
recording receivers and automatic 
controllers are also offered in the 
Metagraphic line. 


con- 

















--.- and MONEY 


Lawrence Tuyeres are true in 
shape, fit smooth and snug into 
the cooler without machining. 


Lawrence has served many of 
America’s large steel mills con- 
tinuously since 1888. Such cus- 
tomer satisfaction is the result of 
highest quality and complete 
dependability. 

Next time . . . specify Law- 


rence. You'll save both time and 
money. 


PURE COPPER CASTINGS 


Tuyere Coolers ® Bosh Plates 
Mantle Plates © Cinder Notches 
Valve Gates and Seats 


HEAVY TYPE (1 to 2 ton) 
BRASS AND BRONZE CASTINGS 
Bearings 


Machinery Bronze 
Bars and Bushings 













LAWRENCE COPPER & 


~ 4 o> Gt T.) 
om 


BRONZE 


PA. 


co. 


rAa504 fel 15S 


PITTSBURGH DIST. PHONE 774 
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PRATT & WHITNEY 


manufactures all the 
types of GAGES and 
AUTOMATIC 


CONTROLS 
for the Steel Industry 


AUTOMATIC 
SCREWDOWN 
CONTROLS 


... provide fully automatic 
control of strip thickness. 
Now on the job in more 
than 25 mill installations. 


BETA RAY GAGES 


... Without touching the 
material, these gages con- 
tinuously indicate and record 
thickness or weight devia- 
tions in strip or sheet steel, 
tin plate, brass, aluminum, etc. 


X-RAY GAGES 


Le.  ... Simple to install and 
ee «maintain. Stability is ex- 
” cellent, unaffected by 
', voltage fluctuations. Com- 
= pensated for alloys. Used to 
gage a wide variety of 
sheet and strip materials. 


CONTACT GAGES 


... Model D Continuous 
Gages coupled with P&W 
Automatic Controls can 

be arranged to operate 
warning. lights, audible sig- 
nals and shut-off devices, as 
well as automatic controls. 


AUTOMATIC 
TENSION and SPEED 
CONTROLS 


... provide continuous and 
complete feed-back control 
for applications where a 
vernier on the screwdown 
is required. 


Write for gage literature. 


PRATT & WHITNEY COMPANY 


INCORPORATED 


28 Charter Oak Boulevard, West Hartford 1, Connecticut 
Direct Factory Representatives in Principal Cities 


KEEP QUALITY UNDER CONTROL WITH PRATT & WHITNEY 
CONTINUOUS GAGES AND AUTOMATIC CONTROLS 


MACHINE TOOLS « GAGES « CUTTING TOOLS 








POLYESTER INSULATOR 


A The Red Seal Electric Co. has an- 
nounced a new insulator, with high 
mechanical and electrical strength, 
for traveling crane trolley feeder con- 
ductors. 

The “504 insulator” is now being 
used to replace hardwood conductor 
posts on trolley feeder runways, De- 
signed for service up to 1000 volts, 
it is the smallest insulator available 
(only 1% in. diam by 2% in. long) 
yet it is rugged enough for heavy 
duty installations. According to the 
manufacturer, it is effecting cost sav- 
ings of up to 300 per cent on these 
installations. 

The insulator is made of polyester, 
reinforced with fiberglass, and has 
two tapped inserts for easy installa- 
tion. Inserts are cadmium plated ma- 
chined steel and will not pull, vibrate 
or turn loose. The fiberglass rein- 
forcement gives high tensile, com- 
pressive and cantilever strength, as 
well as excellent impact resistance. 
The polyester binding material 
makes the insulator resistant to mois- 
ture, dirt, corrosion, electrical arc 
and heat. 

All insulators are tested at 10,000 
volts before shipment. 


Book Keuews... 


“Metals Handbook, 1955 Supple- 
ment,” edited by Taylor Lyman, has 
been published by the American So- 
ciety for Metals, 301 Euclid Avenue, 
Cleveland 3, Ohio. The book contains 
208 pp., 844 x 11 in., is cloth bound 
and sells for $6.00. The data has been 
compiled by 179 experts and is pre- 
sented under four main sections: met- 
als and application, design and appli- 
cation, processing and fabrication, 
and testing and inspection. These 
four main divisions are discussed in 
21 articles, thoroughly covering the 
subjects and presenting a compre- 
hensive survey of each. The informa- 
tion contained is of a nature that 
seldom is found at a single source, 
presented in a “ready-to-use” type 
with tables, graphs, and illustrations 
on all major aspects. Of interest, too, 
is the inclusion of explicit cost con- 
siderations, and one case deals entire- 
ly with cost analyses. Generally, the 
information contained in this Hand- 
book should be of interest to design- 
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Greater Economy 


because of Mead-Morrison’s 
progressive reeving system 


This system, originated by Mead-Morrison, utilizes 
a single continuous rope for both the hoisting and 
closing motions of the grab bucket. The rope is fed 
into the system from a storage reel in small incre 


ments to replace worn portions of the rope. By thus 

4 distributing the wear the rope is used more efficiently 
and a longer rope life is realized than is possible 
with any two-rope system. 


ia Greater Safety 


because of Mead-Morrison’s 
“dead man” control 


All motions of the bucket are controlled by two 
short, latched levers. The operator is not forced to 


. 
Mead-Morrison 
shift his hands from these levers at any time in the 


COAL operating cycle. If the operator removes his hand 
: UNLOADER from any lever for any reason, that motion is auto- 
, matically stopped, thereby preventing uncontrolled 


motion which might cause terrific damage. 





i a 





This Mead-Morrison Tower installed at the R. E. 
Burger Station of the Ohio Edison Company at Dilles 
Bottom, Ohio, is a 10 ton stationary coal barge un- 
loader with a free digging capacity of 1200 tons per 

hour. A Mead-Morrison barge haulage system works 
a in conjunction with the tower. 











Write for complete information on the many modern 
features of a Mead-Morrison Material Handling System 
to fit your needs. 


~ 
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MEAD- 
MORRISON 
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designed for efficient, 





low cost operation 





A lean ratio EF exothermic gas generator, with desulphur- 
izers and refrigerator, produces the special atmospheres for 
the EF continuous bright annealing furnace shown in back- 
= This is one of several EF units in a large copper and 

ss wire mill. 








EF special on, high nitrogen atmosphere antent consisting — an exo- 
thermic generator, a CO, removal unit, a refrigerator type dehydrator, and 
a dryer for producing a dry, high nitrogen gas with low H, content suitable 
for bright annealing miscellaneous steel and nonferrous products in various 
forms. 


This EF special atmosphere generator has special adaptor to enable it to 
operate either as an exothermic or endothermic generator. It is used in con- 
nection with the continuous EF bolt hardening furnace at right, for scale free 
hardening or for carbon restoration. 


SPECIAL ATMOSPHERE EQUIPMENT 





EF kerosene exothermic generators are available in various sizes and 
types for areas where gaseous fuels are not obtainable. This 12,000 cfh 
kerosene unit is shown undergoing our regular factory tests, prior to ship- 
ment to South America for use with EF furnaces for bright annealing copper 
and scale-free annealing brass. 


produces the exact results required 





This 3000 cfh endothermic type atmosphere generator is heated by natural 

s. It produces atmospheres for scale-free and non-decarb hardening miscel- 
laneous small and medium size parts continuously, in an EF gas fired radiant 
tube chain belt conveyor furnace. 


This EF 12,000 cfh lean ratio exothermic horizontal water cooled type 
generator provides the special atmosphere for the EF gas fired continuous 
furnace shown in the background. This installation is used for bright anneal- 
ing copper tubing both in coils and straight lengths. 


for any heat treating process—any capacity 


Years of practical experience in designing and 
building special atmosphere furnaces and gen- 
erators enable EF engineers to furnish rugged, 
efficient, heat processing equipment with a rep- 
utation for successful, low cost operation and 
maintenance. 


THE ELECTRIC FURNACE CO. 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 





For endothermic and exothermic gas gener- 
ators, ammonia dissociators, refrigerators, dry- 
ers, desulphurizers, gas scrubbing units, CO2 
removal units, or any other special atmosphere 
equipment, or furnaces, consult our experienced 
engineers — if pays. 


onal - Cho 


Canadian Associetes « CANEFCO, LIMITED © Toronto 1, Canada 
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ers, engineers, supervisors and man- 
agement in the metalworking indus- 
try. 


“Designing for Industry,” by F. C. 
Ashford, published by the Philosoph- 
ical Library, Inc., 15 East 40th 
Street, New York, N. Y., contains 
222 pp., 544 x 8% in., is cloth bound 
and sells for $7.50. It has been writ- 
ten for the newcomer to product de- 
signing, and this one book gives a 
complete picture of the business. It 
contains sound advice on various as- 
pects needed by those concerned 
with the design and development of 
products. 


The American Society for Testing 
Materials has completed and _ pub- 
lished its largest triennial Book of 
ASTM Standards. The 1955 edition 
has over 11,000 pages and includes 
more than 2,150 standard specifica- 
tions, tests, and definitions for mate- 
rials. This important technical book 
is an excellent example of the valu- 
able results which come from the 
intensive work of the Society’s many 
members and active technical com- 
mittees. The book is issued in seven 
parts, each pertaining to a particular 


area or group of areas of materials. 
The Book of ASTM Standards is 
published on bible-type paper (to 
conserve shelf space and weight) 
with blue cloth covers and red back- 
strap. The seven parts are made up 
and priced as follows: 


taining 2153 standards as compared 
to the 1898 standards in the 1952 edi- 
tion, is about 13 per cent larger than 
the 1952 edition. Since 1952, 1158 
standards are new or have been re- 
vised. 

To keep the book up to date, sup- 


Number | Number 
of of Price 
standards pages 
Part 1- Ferrous LS Sc. oan pire satis 315 1834 $13.50 
Part 2 — Non-Ferrous Metals. 270 1516 11.00 
Part 3 — Cement, Concrete, Ceramics, Thermal Insula- 
tion, Road Materials, Waterproofing and Soils 477 2062 13.50 
Part 4 — Paint, Naval Stores, Wood Cellulose, Wax 
Polishes, Sandwich Building Constructions 323 1416 11.00 
Part 5 — Fuels, Petroleum, Aromatic Hydrocarbons, and 
Engine Antifreezes . 242 1496 11.00 
Part 6 — Electrical Insulation, Electronic Materials, 
Plastics and Rubber . 300 1776 13.00 
Part 7 — Textiles, Soap, Water, Paper, Adhesives, and 
Shipping Containers 354 1692 11.00 
84.00 


Complete Set — Seven Parts 


(Standards of a general nature appear in several parts) 


Each part is complete with a de- 
tailed subject index and a list of 
standards in numeric sequence. The 
1955 Book of ASTM Standards, con- 





JI Wish... 


[_] Check enclosed 


_) Bill me later 
ation of Iron and Steel Engineers: 


[] Data 


Name. 7 
Title 
Company 


Mailing Address 


Mail this coupon to: 





to enter one year's subscription for the IRON AND 
STEEL ENGINEER at $7.50 per year: 


I desire information on membership in the Associ- 


_] Application blank 


Association of Iron and Steel Engineers 
1010 Empire Building 
Pittsburgh 22, Penna. 
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..- before you Grout 
another piece of 
heavy equipment 


CLEVELAND 3, OHIO 


plements will be issued to each part 

late in 1956 and late in 1957. As a 

service, a complete Index is furnished 
(Please turn to page 268) 


READ THIS 


GROUTING GUIDE 








Send for this free grouting guide which clearly 
illustrates 11 common machinery settings, methods 
of grouting and forming, and hot and cold weather 
grouting. Discussion covers proper mixing and 
placing of grout, reasons for using prepared, non- 
shrink grout, etc. 


DIVISION OF AMERICAN-MARIETTA COMPANY 


the MASTER BUILDERS co. 





TORONTO 9, ONTARIO 
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PRODUCTION TIME 
SLASHED 94% 


Simmons built this specially designed “skin miller” for a leading West Coast 
aircraft manufacturer. It sculptures integrally stiffened wing panels—do- 
ing in 3% hours a job that formerly took 60. 


Savings started even sooner: By using the rails and gantry of an old 
planer, Simmons built this all-automatic machine for 14 the cost of a com- 
pletely new machine. 


At Simmons, economies like these are typical in designing and building 
special-purpose machine tools, rebuilding used (or abused) equipment to 
meet or exceed its original specifications, and in the modernization of con- 
version of machines to perform jobs they would not do when new. 


Investigate the large savings available to you in initial cost, production, 
and maintenance through Simmons Engineered Rebuilding, and Simmons 
special-application machine design. Write or telephone today. 


FREE New Issue Out Now! THE SIMMONS WAY 


Send for the latest edition of The Simmons Way . . . Descriptions of recently 
rebuilt and modernized machine tools, and Simmons-designed special 
machines. 


SIMMONS 
GINEERED 


‘building 


MACHINE TOOLS A NEW LEASE ON LIFE 


“aX 







‘P GIVE 
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Check these machines 
now available from stock 


LATHES 


30’’x48’ Niles ‘“Timesaver’’ Boring 
Lathe 


42”’x11’ cc Niles Geared Head 
Engine, 230 V, DC 


54”’x23’ cc N.B.P. Q@.C.G. 230 V, 
DC 


14’x35’ 
Engine 


50” Sellers Wheel, Late Type, Her- 
ringbone Gear Train 


1-H Libby Turret, Chucking 

3-R Gisholt Turret, Long Bed 
4-R Gisholt, 9Y%4’’ Hole 

32’’x12’ cc Niles Forge Turning 


cc Niles Geared Head 


x * 


BORING MACHINES 


78” Betts Fixed Rail, Late, Vertical 
10’ Cincinnati Extra Height, Vert. 


No. 4 LeBlond, Gun Boring, 36’ 
Bed 


No. 420 Barnes, 2-Spindle Deep 
Hole 


x * 


GRINDERS 


6x18” Cincinnati “ER” Plain 
16x36” Norton “C” Hydraulic 
7’ Arm 19” Column Carlton Radial 


4’ Arm 11” Column American 
Radial, 1940 


No. 2 Pratt & Whitney Jig Borer 
32’’ Ohio Heavy Duty Shaper 
25” Jones Crank Slotter 
16’x12’x40’ N.B.P. Planer, 4 Hds. 


Since 1910... Builders and rebuilders of 
unconditionally guaranteed machine tools 


Simmons Machine Tool Corporation 
1712 North Broadway, Albany 1, N.Y. 
New York Office: 50 East 42nd Street, New York 17, N.Y. 
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Wagner Industrial Motors help continuity of 
operation at U. $. Steel’s FAIRLESS WORKS 


Wagner ® 


ELECTRIC MOTORS 


oo the choice of leaders 
in industry 





At U. S. Steel’s giant Fairless Works, hundreds of Wagner motors drive 
fans, blowers, pumps, coal breakers and other vital equipment. Shown 
above are the 300 hp Wagner Type RP motors that operate gas washer 
pumps at Fairless. 

This type of Wagner motor is built in ratings up to 400 horsepower. 
It is protected by a heavy steel frame with ventilating openings at the 
bottom only and by endplates of dripproof design. These motors have 
the winding strength required to stand the shock of starting heavy loads 
repeatedly and have adequate ventilation to operate continuously without 
exceeding their 40° C temperature rise. 


A skilled Wagner engineer will be glad to help you select the correct 
motors for your specific application. Just call the nearest of our 32 
branch offices, or write for Bulletin MU-185 for complete information. 


Wagner Electric @rporation 


6483 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS - TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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LOEWY individually-driven motor-rollers 
eliminate production shut-downs 


How much production is lost in your mill when line- 
shaft-driven table-rollers break down? 


You can eliminate these costly shut-downs forever 
by installing Loewy individually-driven motor-rollers. 
These table-rollers are interchangeable -quick, easy 
to install. Straight or curved conveyor lines can be 
formed as required. 


Consider these advantages of Loewy motor-rollers: 


No need for generator or transformer. Units connect 
directly to AC feed line. 


Specially designed motor has high starting torque 
and is ideal for start-stop operation. Can be stalled 
temporarily under full load without damage. 


* Roller speed adjusts automatically to weight of load. 


¢ No gearing required—virtually no maintenance. 
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e Never a roller shut-down; rollers will idle in case of 
emergency. 


Loewy motor-rollers are available in a variety of sizes, 
for handling hot material in structural mills, for mer- 
chant mills, slabbing mills, pipe mills and for every 
heavy-duty application. Get the details about this 
rugged equipment. For your copy of the motor-roller 
bulletin, write to us at 350-G Fifth Avenue, New York 
1, New York. 


LOEWY-HYDROPRESS 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone e« Hamilton 
e Electronics & Instrumentation « Lima « Madsen e« 
Loewy-Hydropress « Pelton « Standard Steel Works 
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Avoid abrasive 
damage to 
Roll Neck 
Bearings 

with 






FRANTZ 


Arrows point to Frantz FERROFILTERS 
in oil cellar of 4-high, 5-Stand cold mill 
in one of nation's largest steel mills. 


Magnetic Separators 


Installed in lubricating systems and hydraulic 
lines, Frantz permanent magnet FERPOFILTERS 
insure positive removal of fine ferrous parti- 
cles which bridge the oil film and cause dam- 
age to gears, bearings, valves, pumps and 
other finely fitted components subject to wear. 
Simple, compact, rugged construction. Easily 
installed. 





Send for Bulletin PM-44 


5. G. FRANTZ CO., INC. 


Brunswick Pike & Kline Ave. 
P.O.Box 1138 Trenton 6,N. J. 











MORE EFFICIENT «_ 


\ 
MARKING  \ a 


ON TE  auminum 
STEEL PLATE ) 25% 50% 


LIGHTER 
THAN STEEL 
HOLDERS 






e Easier and more efficient 

: ‘Luminum 2 to use because of its light 
» weight... it is custom 

\ made to accommodate any 

number of stamps you re- 


° 33 
® . ; 
ine / quire. A new steel rein- 


forcing plate at the top 
PIPE AND PLATE reduces damage to the 
MARKER 


holder from misgauged 
WM ecer 
AFE 


hammer blows. Standard 






Safety Hevi-Bevl stamps 
can be used. 


Write for Data Sheet 572 


MARKING TOOLS 
1041 CHATEAU STREET, PITTSBURGH 33, PA. 
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How L I N T E R N 
AIRE-RECTIFIERS 
Give Greater Value 


MORE IN USE. Over 1000 Aire-Rectifiers 
are in daily use on practically every type of 
crane and pulpit operation in steel, aluminum, 
copper and other industrial plants, wherever 
excessive heat, dust, gas and fume conditions 
are prevalent. 


MORE EXCLUSIVE FEATURES — assuring 
exceptional performance, long life, low 
maintenance. Space prohibits listing here. 
Ask us and we'll send you the list. 


EASIEST TO INSTALL. The physical di- 
mensions of Lintern Aire-Rectifiers are the 
smallest available, yet the capacity is greatest 
in comparable models. 


EASIEST TO SERVICE. All Aire-Rectifiers 
are so designed that the serviceman can 
service them in the least possible time. An 
important feature in providing dependable 


operation. 
.  s. @ 


The quality built in is particularly appreciated 
in the years following installation as it is 
reflected in ample capacity and low mainte- 
nance requirements. For when all factors are 
considered, the initial price of Lintern Aire- 
Rectifiers represents utmost value. They 
actually repay their cost by their savings. 





' arco, inc. 


DISTRIBUTORS OF LINTERN 
CORPORATION PRODUCTS 


ROUTE 20, EAST © PAINESVILLE, OHIO 


SS 
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TAKES LESS SPACE THAN PICKLING AT EMPIRE STEEL 


descales carbon strip at 25” 
per minute; slashes acid tank 


requirements 2% 


A 16-wheel Wheelabrator mechanical descaling ma- 
chine at Empire Steel Corporation in Mansfield, Ohio, 
cleans 250’ of carbon strip a minute and has elimi- 
nated all pickling except a 13-second immersion in a 
tank only 60’ long. The Wheelabrator is 66’ long and 
does cleaning that would require 250’ of tanks for 
straight pickling. This eliminates 75% of acid re- 


Cc © R an 2 FR A T 1 2) N 


quirements and reduces acid disposal problems and 
tank maintenance. In addition, the matte finish im- 
parted by Wheelabrating enhances the cold working 
properties of the metal. The high cleaning capacity 
of Wheelabrator equipment in a relatively small area 
means savings in floor space for new lines and permits 
increase in capacity of existing lines in the floor space 
presently available. 


For more information on Wheelabrator 


blast descaling principles and savings 0 f 
” ‘ 2 «@ 
send today for Bulletin 864. SS. 


(Formerly American Wheelabrator & Equipment Corp.) 
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Publication Serce... 


(1) D-c Motors and Generators 

Specification sheets on General 
Electric Co.’s new line of direct- 
current motors and generators are 
now available. One specification 
sheet discusses the industrial drip- 
proof direct-current motor, and the 
other the industrial dripproof di- 
rect-current generator. These spec- 
ification sheets list the ratings and 
frames for these units, as well as 
their performance and construc- 
tion features. A detailed cutaway 
view of each unit is also included. 
(GEC 1372 & GEC 1373) 


(2) Flat-Plate Batteries 

Illustrated and described in a 
folder released by Exide Industrial 
Division of The Electric Storage 
Battery Co., are flat-plate batteries 
that feature high power, electrical 
efficiency and dependability. A 
large cutaway drawing shows de- 
tails of construction of the positive 
plate including the polyvinyl chlor- 
ide sleeve to support the retained, 
single-groove rubber separator 
which allows free passage of the 
electrolyte between the positive 
and negative plates, and the oxide 
originally developed for torpedo 
batteries. 


(3) Speed Reducers 

Published by Farrel-Birmingham 
Co., Inc., is a new 52-page bulletin 
describing their complete line of 
speed reducers. Included in this 
comprehensive booklet are horse- 
power rating tables, specifications, 


t a a 
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INESS REPLY CARD 


You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 


tins to you. 


Note: Post cards expire three months 
after publication date. 











dimensions, weights, and other 
data needed for quick selection of 
speed reducers for various appli- 
cations. (Bulletin 450) 


(4) Packaged Cybernetics 
Available from Westinghouse 
Electric Corp., is a new booklet 
discussing a new static control 
system. Illustrated with photo- 
graphs, drawings and circuit dia- 
grams of actual equipment, the 
booklet discusses Cypak systems 
from four points of view: the need 
for static controls, what they are, 
how they operate and where they 
can be used. (Booklet B-6584) 


(5) Annual Review of 
Zinc Industry 

A 13-page booklet published by 
The American Zinc Institute Inc., 
summarizes the production and 
consumption picture of the zinc 
industry as it appeared to be as of 
December 31, 1955. Comprehen- 
sive tables cover such topics as 
mine production, imports of slab 
and ore, tariff rates, slab zinc con- 
sumption, zinc uses by grades and 
production of slab zinc according 
to grade. Consumption of zinc for 
die casting, galvanizing, and pig- 
ment production is discussed in 
some detail. Figures are given re- 
viewing stocks of slab zinc on hand 
at the end of the year. 


(6) V-Belt Drives 

“Modern Multiple V-Belt Drives”’ 
is the title of a new 36-page book- 
let issued by Allis-Chalmers Manu- 
facturing Co. This easy to use 
pocket size booklet discusses the 
origin, history and development of 
V-belt drives, and tells how to engi- 
neer them. Modifications in V-belt 
drives are described, and tables 
and valuable data are also includ- 
ed. (20E8297) 


(7) Sectional Belt Conveyors 


Link-Belt Co. has issued a bulle- 
tin on pre-built sectional belt con- 
veyors. This eight-page booklet 
lists the advantages of a sectional 
belt conveyor. A selection chart 
and a cutaway drawing of a con- 
veyor are included. (Book 2579) 
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PUBLICATIONS CURRENTLY OFFERED by Iron and Steel Engineer Advertisers 
ITEM COMPANY BULLETIN DESCRIPTION 
50 AJAX FLEXIBLE COUPLING CO., INC...............0000 CATALOG NO. 60...... Dihedral couplings. 
Sl] ALDRICH PUMP CO, THE. «oc ccccccccccccccccccvcsccccccccccscccccescescssccccece Direct flow pumps. 
52 ASKANIA REGULATOR CO............ acbasnnahatumaani BULLETIN 301......... ‘Transometers. 
53 ATLAS CAR AND MANUFACTURING CO... ....-ceeceeees BULLETIN 1283........ Transfer cars. 
54 AUTOMATIC TRANSPORTATION CO. 2.6.6.6 cceceececcees oceeeseescedpesercecesoes Electric-driven trucks. 
55 BABCOCK AND WILCOX CO., THE.........--ee00. sovcese BULLETIN R-35 pencees Refractory castables. 
56 BAILEY METER CO......+-e+++++ genonnesseoseceensnsaceal SPEC. BUSS... cccccece Recorders. 
57 BRISTOL CO......cceceeeceee 6066b040060060000008 eencencees BULLETIN P1260...... Automatic heating controls. 
58 BROOKS OIL CO., THE 5e6bebecones 90066 000000006000600008 Sneeséoebdhaseooeseece ..--Roll neck lubrication. 
59 CHEMICAL CONSTRUCTION CORP............cscccsceceeeeees Nee RE RR Venturi scrubbers. 
60 CLEVELAND WORM AND GEAR CO., THE.............. .BULLETIN K-200...... Speed variators. 
61 CUNNINGHAM CO., M. E.... 16 ee ee ceees oasenesseabertoke -»-DATA SHEET 572......Pipe and plate marker. 
62 DE LAVAL STEAM TURBINE CO... .......ccccccccccccncees BULLETIN 0504........ Centrifugal blowers and pumps. 
68 DIAMOND POWER SPECIALTY CORP coc cc cccccceccccccccccccccccccccccccccccecece Industrial wired television. i 
64 DRAVO CORP ccc cccccccccccccccccccccccccccccccece eaenneeas BULLETIN 225......... Bridges, floating cranes, trolleys and other equipment. 
65 EXIDE INDUSTRIAL DIVISION, 
THE ELECTRIC STORAGE I OFLA TLE LORE TRIN, Electric industrial trucks. 
66 FOXBORO CO., THE...... eovceeee stnaeedesebosncteedanensl BU LLETIN a Electronic instruments. 
67 FRANTZ CO., INC., S. Goes cccccccssccececes seeetcecovee .-BULLETIN PM-44...... Filter magnetic separators. 
68 GEAR GRINDING MACHINE CO., THE. eosccccoccccocoescs 06008eeaseosesese cecccece Constant velocity universal joints. 
69 GENERAL ELECTRIC CO.........+++- Subesuwoasishessaned _BULLETIN 
GEA-S40BA . .....6565. Crane control. 
70 GENERAL ELECTRIC CO. ....cccccccccccccccsccesesccscess BULLETIN GEA-5994. . Limit switches. 
71 GENERAL ELECTRIC CO... .c.cccccccccccccccccsecsvesssese BULLETIN GEA-6307. . Drum switches. 
72 GENERAL ELECTRIC CO... .cccccccccccscccccscccceseccsese BULLETIN GEA-6214. .D-c brakes. 
73 HOMESTEAD VALVE MANUFACTURING CO,...... cc ccccccccccccccscececsceees .-- Hydraulic operating valves. 
7 HYATT BEARINGS DIVISION, 
EE on cn cnnsonccebsonevoseseeses CATALOG NO. 150.....Cylindrical roller bearings. 
75 INDUSTRIAL — eee Gis 6.0000006 0n90eneesseeeeseeseeneswoosese Industrial Gear products, applications, and services. | 
76 KOPPERS CO., IN 
FAST’S COUPLING Ds. cebhdnthecaddnnnedesbhetbocdageusecenenee eveveeccens .--Couplings. 
77 LECTROMELT FURNACE CO. 
DIVISION OF McGRAW ELEC BRB GD. ccc ccdcococccees CATALOG Beh. cocccoce Types of melting and refining furnaces. j 
78 LOEWY-HYDROPRESS DIVISION, 
rn os ss 66h ebd bbb ob eeeseeseseaneseeeseaseoeneee Motor-rollers. 
i  nbemeenedesanéenseubeseaseneuenl Grouting guide. ' 
Ce NS Gi ocdcc ccc cote cee cdoccocecocoeececoeecesecoosecoooececs Fabricating and warchousing. 
81 MINNEAPOLIS-HONEYWELL REGULATOR CO........... CATALOG 1521 & i 
CATALOG NO. 1531..Electronic recorders and controllers. 
ME ES EOE TTT TT TT TT TTT TTT TT TTT TT BULLETIN L3-l1E...... Roller guides in bar or wire rod mill. 
83 NORTHERN ENGINEERING WORKS. .........--60ee0ee8- BULLETIN SE-108..... Overhead electric traveling cranes. 
ea a cdeninesegacesiouel BULLETIN IS-1085.....Okolite-Okoprene cable. 
8S PANGBORN CORP. 2... .ccccccccccccssccccseses ecboeceonséad BULLETIN 1210........ Blast Cleaning. 
86 PRATT AND WHITNEY CO, INC... ccccccccccccccccccccccccccccccccccccceces ecccces Continuous gages and controls. 
87 RELIANCE ELECTRIC AND ENGINEERING CO........... BULLETIN E-2408..... Gear motors. 
Ns tn Wy fino 6 0: 60:650.0:560066.00000045d0000bEs0 0600000068 088050be0R 00 CCR C08 Valves. 
i gg '‘» i, SP FFTTTTTTTTorriTirrrrT Trreirririirirririri rrr r tr ...Furnaces. : 
GR Fe Gc cc ccccccccccccccccccvcecccccccvccceccccccccccccecceseovccooces Report of penetration of rust to bare metal. ' 
ee ee, SL, so oc cbccceseenvecancéececusesecéedebecseocecoued Descriptions of rebuilt and modernized machine tools. 
92 SUTTON ENGINEERING CO....... ccc cc cece cn cccccnccsece BULLETIN NO. 25..... Heavy-duty straighteners. 
GB TAWEG GCHAR Gu, Be SNe ccccccccccccccccccccecccccccese BULLETIN 8..ccccccee Alloy steel chain. 
Se ee GD ED Gis Webs 0 6 0.0 0000006060565 eeehntensenseeseceeocces Brushes. 
96 WAGNER BELBCTREC CORP. ccc cccccccccccccccccccccccccece BULLETIN MU-185....Industrial tors. 
GO Pe IR OES GHEE oo ccc ecco ccccccececccsessecocescecesceseeccocoe” Centrifugal dust recovery. 
GT WHEBRLABRATOR CORP . cc ccccccccccccccccccccnscccccccces BULLETIN 864......... Blast descaling principles. 
FW Be BSEse CO eee cescecceseecececececoceeccecoceooes ae xy NO. 
pO s co ccvcecocece Aluminum bronzes. . 
es cndketeninwnnebedesduahdbune wes 4esbdnduneess een eshbaanseubenes .--Cold-roll forming. 
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In Materials Handling 
Follow The Leaders... 


Use Automatic Electric 


Carrying approximately 6100 pounds per load, a 
fleet of Automatic Electric Trucks kike the two 
above work around the clock, 365 days a year, in 
the hammer shop of a leading automobile manu- 
facturer. Your own requirements may not be 
equally severe but all Automatic Electric Trucks are 
engineered to give comparable service when needed. 


They work, too, for pennies an hour—cost less 


per year to own and less to operate...last years 
longer with only negligible down time. 


Trucks 


Experienced operators invariably favor Automatic 
Electric Trucks, too, for the smooth, fume-free ride 
with no gear shifting, safer low center of gravity, 
and smoother handling in tight quarters. In short, 
Automatics excel in every wanted lift truck quality. 


There’s a model, too, that’s exactly suited for 
your requirements. You'll find it fully described 
in Automatic’s new 16-page catalog of America’s 
most complete line of electric-driven trucks. 
Write for your copy today. 


Address: Automatic, 47 West 87th Street, Dept. D6, Chicago 20, Illinois 


ga 


ita 


SKYLIFT GIANT 
With fork or ram, 
capacities to 
100,000 Ibs. 


DOCKER—for con- 
gested creas: 
1,000 to 3,000 Ibs. 


LOW PROFILE 
SKYLIFT—Sofer in 
low clearance areas: 
1,000 to 4,000 Ibs. 


TRANSVEYOR— 
for narrowest aisles. 


2.000 to 4.000 ibe, WORLD'S LARGEST EXCLUSIVE BUILDER 


OF ELECTRIC-DRIVEN INDUSTRIAL TRUCKS 
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Here in Youngstown’s new Cold-Rolled Sheet 
Mill, Indiana Harbor Works, East Chicago, Indi- 
ana, Okolite-Okoprene cable’s unique construc- 
tion gives triple protection against cable failure 
due to heat, moisture, oil and mechanical abuse. 


— se 


cic. 2 a 


how OKOLITE-OKOPRENE CABLE 


gives Youngstown triple protection 
against control circuit failure 


The Youngstown Sheet and Tube Co. has Okolite- 


Okoprene control cable installed in its Indiana Harbor 


\ orks. 

Here's how Okolite-( Ikoprene construction prov ides triple 
protection against the four main causes of steel mill cable 
failure—heat. moisture, oil and mechanical abuse. 





Okolite-Okoprene Control Cable 


1. Okolite insulation is applied to each individual con- 


ductor by the strip-insulating process. This insulation 


KONITE¢S 
SINCE 1878 


provides 30 year service-proved electrical characteristics, 
heat resistance and moisture resistance—so necessary for 
steel mill installations. 

2. A tough Okoprene sheath, applied over the entire cable 
assembly, provides superior resistance to heat, moisture, 
oils, many acids, alkalies and chemicals and mechanical 
damage. 


3. In addition to the heavy overall Okoprene sheath, a 
uniform wall of Okoprene is applied by the strip-insulating 
process over every individual insulated conductor. Thus, 
all conductors have two neoprene sheaths to resist water, 
grease and vibration . . . conditions so common in steel 


mill operations. 


For complete information on Okolite-Okoprene cable, in- 
cluding engineering data, write for Bulletin 1IS-1085. The 
Okonite Company, Passaic, N. J. 


insulated cables 
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DIHEDRAL COUPLINGS 


INTRODUCE TRULY SELF-ALIGNING COUPLINGS 


It MO CX COSE 


NEW Ajax 3-D Dihedral Couplings are self- The success story of Ajax Dihedral Couplings 


aligning to 3 degrees, yet cost no more than created an insistent demand for a coupling 
ordinary gear type couplings. providing Ajax Dihedral performance on direct- 
They are designed and built on the same prin- connected equipment where misalignment does 


ciple used in the D-100 Series Ajax Dihedral not exceed 3 degrees. 
Coupling introduced 5 years ago. 


Features of the new Ajax 3-D Dihedral Coupling include: Cut-away view of Ajax 3-D Dihedral 


a , . Self-aligning Coupling showing 

3 degree misalignment capacity. arrangement of specially 
, y designed gears and location of 

lubrication seals. 













Load is distributed at center of teeth at 
the point of greatest strength. 


More tooth strength is provided under 
misalignment than is possible with any 
other tooth shape. 


Exclusive Ajax Dihedral tooth design 
has less clearance than conventional gear 
type couplings. 

No end-of-tooth wear under misalign- 
ment. Johns-Manville “Clipper” seals 
keep lubricant in and foreign matter out. 
Compact overall size. 





Designed for NEMA motors with stand- 
ard keys. 


Low prices competitive with ordinary 
gear type couplings. 


AVAILABLE IN 5 SIZES 
Write for new Catalog No. 60 


Patented or Patents 
Pending in U.S. A. 
and foreign countries. 


AJAX FLEXIBLE COUPLING CO. INC. WESTFIELD, N. Y. 


Representatives in Principal Cities 
The World's Most Complete Line of Flexible Couplings 
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Extrusion Press 


Reeler 





Stretch Reducing Mill 


Automatic Plug Mill 


PLAN AHEAD...STAY AHEAD 


with new, advanced tube-mill machinery 


Whether your plans include the purchase of a single 
machine or a whole mill . .. Mannesmann-Meer can help 
you stay ahead in the race for high-speed tube production. 
You can obtain completely automatic operation of 
any tube-making process through Mannesmann-Meer 
engineering. 


Mannesmann-Meer offers creative engineering solu- 
tions to all your tube-making problems. Complete mills 
are carefully engineered to provide for your present as 
well as your future production requirements. Individual 
machines are custom-created to satisfy the integrated 


requirements of your specific application. Each machine 
is engineered to include the latest techniques and in- 
novations in high-speed tube production. There are no 
“‘frozen’’ designs in the Mannesmann-Meer line. Designs 
are continually growing, improving. 


The tube-mill machinery you buy now will be your 
production tools for years to come. So plan wisely. And 
before you make your plans, talk to our engineers. They 
will help you work out a complete, well-integrated plan 
for increasing your tube production. Write today for in- 
formation and planning assistance. There’s no obligation. 


MANNESMANN-MEER 


ENGINEERING AND CONSTRUCTION COMPANY, 900 LINE STREET, EASTON, PA, 






























Why Positive Displacement Type Flow Meter 





For Measuring, Controlling, Indicating, 
Integrating Flows of Fuel Oils, Viscous Fluids 
and other Liquids. 


The Askania Transometer is a Positive 
Displacement flow meter that also sends a 
pneumatic signal for flow indication, record- 
ing and controlling functions. 

Positive Displacement spells the difference 
between conventional flow meters and the 
Askania Transometer. Positive Displacement 
is the ONLY means for accurate measure- 
ment under ALL conditions of flow. Even 
changes in viscosity, pressure or temperature 
have no effect upon Transometer accuracy. 
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The Transometer measures flow by 
means of five cylinder cups and 
pistons such as the one shown here. 
These are successively filled with the 
fluid as the fluid forces the pistons 
downward. The fluid is measured by 
the “‘cup full’ as the gear rotates at 
the base thus allowing one piston to 
be brought into motion in proper 
sequence after the preceding cup has 
been filled. No fluid can pass through 
the system without being metered. 
From small droplets to steady flow is 
measured with absolute accuracy. 
Note the all-carbon pistons which re- 
quire no rings and the all-carbon 
wearing parts...which eliminate all 
metal to metal contact...which can be 
easily replaced without affecting the 
calibration of the metering unit. 
Abrasive fluids create no problem! 


THREE FUNCTIONS 

Askania Transometers are designed 
to: (1) Meter, (2) Integrate and (3) 
Provide Pneumatic Signal which is a 
square root function of the flow. This 
signal can be used to actuate an indi- 
cating meter and recorder—or it can 
be used to actuate an Askania Jet Pipe 
regulator for control purposes. 


The diagrams show how the Transometer 
can be used to control (1) flow, (2) com- 
bustion and (3) blending or proportioning 
of two liquids. 

ASKANIA Transometers are used for 
measuring a wide range of fuel oils, 
viscous fluids and other liquids such as: 
Abrasives, Extremely Viscous Asphalt and 
Coal Tar, gummy syrups and volatile ether 
and naphtha, etc. 


| 
| 
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For full information on how the Askania Transometer does all the jobs of the 
conventional flow meter ...and with exact accuracy write for bulletin 301 to 
Askania Regulator Company, 246 Ec-t Ontario Street, Chicago 11, Ill. 


ASKAWNIA recutaror company 


“CONTROLS FOR INDUSTRY”’ 


HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 





A Subsidiary of General Precision Equipment Corporation 





EDWIN J. THOMAS 





Portrait by Fabian Bachrach 


“,..added over 20,000 employees 
to The Payroll Savings Plan.” 


“The Savings Bond Program—like any other program in 
a corporation — will succeed only if it has the complete 
support of top management. Recently the Goodyear 
Tire & Rubber Company added over 20,000 e mployees 
to the Payroll Savings Plan, attaining an overall par- 
ticipation of over 71%. While the drive itself was suc- 
cessful I feel the job is only half done. Now we are 
installing a program to maintain this high peak of par- 
ticipation. Such a program will constantly keep the 
merits of the program before each employ ee, encour- 
aging him to provide his own security through this 


effortless plan of saving.” 
EDWIN J. THOMAS, President 
The Goodyear Tire & Rubber Company, Inc. 
What is the percentage of employee participation in 
your Payroll Savings Plan? If it is less than 50%, get in 
touch with Savings Bond Division, U.S. Treasury De- 
partment, Washington, D. C. Your State Sales Director 
will be glad to help j you increase your participation to 
60% or higher. A phone call, telegram or letter to 
Savings Bond Division, U.S. Treasury Department will 
bring a prompt response. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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HERE’S A SOAKING Pit COPING 


WON'T 
BE DESTROYED 





; _— THIS COPING BUILT WITH 
Pe a . SPECIAL SUPER RAMTITE 
es No. 25 





BY AN INGOT FIN! 


There are no joints for a fin to hook into, therefore 
no solid grip with which a fin can pull the coping 
out. This RAMTITE coping may be scratched and 
gouged, but it won't be torn out. The company for 
which this coping was installed is satisfied. They've 
got 24 more like it, all giving good service. 


In this particular case the cost of the Special 
Super Ramtite No. 25 was 35% lower than the 
high alumina tile used previously, a substantial 
saving. The long run savings effected with Ramtite 
Plastic Refractories is also substantial, meaning a 
lower inventory, easier installation, longer life, 


and more dependable service. 


Ramtite Plastic Refractories have proven them- 
selves outstanding for rough duty applications. 
And in the Steel Industry as anywhere else, it's 
performance that counts. We feel it is the reason 


for the ever increasing use of Ramtite Refractory 
Products. 


RAMTITE IS OUR BUSINESS, NOT OUR SIDE- 
LINE. Our experience in the field — over 35 years 
— qualifies us to help you with your specific re- 
fractory problem. Contact your local Ramtite 
Representative, or send us the attached coupon. 


MANUFACTURERS OF PLASTICS, CASTABLES AND GUNNING REFRACTORIES. 





DIV. OF THE S. OBERMAYER CO. 





THE RAMTITE CO., Div. of the S. Obermayer Co. 
1813 South Rockwell St., Chicago 8, Ill. 
Please send the items checked: 


(] Bulletin on Castable and Gunning Refractories 
(_] Steel Plant Bulletin 


Company Name 


eee eee eee eee eee eee ee ee ee ee | 











This is another in a series of advertisements depicting ways Ramtite Refractories serve the Steel Industry. 
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one Aluminum Conductor System Installed at Penna. R.R. Shops 
ASSURE 7 WAY SAVING IN WEIGHT...POWER...LABOR | 


THIS IS AN immense project—the new car repair shop of the Pennsylvania 
Railroad. The shop is 2760 ft. long; 15 overhead cranes are required with 
capacities up to 25 tons. To furnish electrical connections for the cranes 
two 3-rail Keystone Aluminum Conductor Systems, each running the full 
length of the shop, were specified and installed. 

Keystone was judged best qualified to meet the rigid conditions required 
of this installation. It was selected because it would... 


Ee oe 


SAVE TRANSFORMERS—Three installations needed with steel con- 
ductors are eliminated with Keystone Aluminum Conductor System. 


SAVE FEEDER RUNS—With this non-magnetic system, all but the center 
tap is eliminated. 





SAVE BOOSTER CABLES—System capacity permits satisfactory oper- 
ation /%-mile from feeder without boosters. 


SAVE CAPACITY—Compact design permits close conductor spacings, 

minimizing impedence drop, reducing conductor size. NEW SAMUEL REA SHOP at Hollidaysburg, Po. 
: where 50 steel hopper and gondola cars will be 

SAVE ENGINEERING COSTS—Integrated package design, factory rebuilt each day. Large photo above shows 5 of 

assistance reduce time and effort. the 15 overhead cranes, 2760-ft. runway; insert 


SAVE INSTALLATION COSTS—Lightweight components, factory pre- shows close-up of Keystone three-rail collector # 
fabrication, foolproof design cut erection time and cost. assembly. The Harry F. Ortlip Company of Phila- 

delphia, specialists in railroad engineering and 
SAVE OPERATING COSTS—Adequate voltage supply assures max- 


one of the largest electrical construction firms in 
the East, made the installation for Pennsylvania 
Railroad. 


imum crane operating speeds, reduces motor overloads. Protected 
contact surfaces eliminates shutdowns on exposed systems. 








Keystone Aluminum Systems are now operating countrywide on AC and 
DC runways from 50 to 2760 ft. long, and on ore bridges and unloaders. 
Standard components range from 500 to 1000, 2000, 3000 and 6000 amp. 
capacity. Write today for case histories—"“Solving Conductor Problems.” 

















KEYSTONE 
PHILADELPHIA 32, ' 










ELECTRIC SERVICE MANUFACTURING CO., PA. 





















Waterbury Farrel’s 
New, ONE-PIECE 


STMIP MILL <a 
-A-NUTSHELL’,.. /ge te een 





Lorger WF “Package' 
face with 2'"' x 82°’ x 


10” rolls. 





WF’s 4-High ‘‘Package”’ Rolling Mills 
Are Compact, Low Cost, Ready To Plug In 


You can start precision-rolling 
ferrous or non-ferrous strip as soon as 
you plug in the electrical connection. 


This mill is completely self-contained. 





Drive, gear case, controls, lubrication 
system, winder and winder drive 

are assembled with the mill, itself, 
into a single, compact unit. 

When necessary, it can easily be 
moved in one piece to a new location. 


= 
— aeegeee a —— ee > 
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Some Construction Features: Mill frame of unit welded plate steel 
gives maximum strength and rigidity . .. assures greater accuracy 
and lasting alignment . . . alloy steel work rolls mounted in needle 
bearings . . . alloy steel back-up rolls drilled for water cooling, 
mounted in double row Timken bearings with tapered sleeve . . . 
independent power screwdowns . . . long and short roll necks and 
staggered couplings permit heavier construction for maximum 
torque capacities . . . lucite cover on welded steel gear case facil- 
itates inspection . . . variable speed tension control drive, using 
AC power, cuts control cost and permits compact panel. 


Contact Waterbury Farrel for complete details. No obligation. 


Ae 


Smaller WF "Package" Mill has 6” wide 


= roll face with 1%" x 6" x 6% rolls. WATERBURY FARREL FOUNDRY & MACHINE CO. © WATERBURY, CONN. 


a Offices: Chicago, Cleveland, and Millburn, N. J. 
° 


A FEW OF THE MANY TYPES OF METAL WORKING MACHINERY MADE BY WATERBURY FARREL 77, 
f) 
ters * Straighteners * Cut of Ee aa. oo. noe > Poul FOUNDED 185) 
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ROCKBESTOS 
VARNISHED- 
CAMBRIC CABLE 


Quality Engineered to Provide Superior Performance 
NOTE THESE UNUSUALLY HIGH STANDARDS FOR VARNISHED-CAMBRIC TAPES 


Rockbestos VC tapes are made to our own exacting 
specifications which incorporate all the requirements called 
for in all IPCEA Standards. 


PLUS 


@ A special surface treatment applied to insure that the tape will 
wrap properly to provide uniform dielectric strength and good 
bending characteristics in the completed cable. 


@ More rigid tape thickness requirements to insure uniformity 
of cable diameters. 


@ Rockbestos special Surface Hardness Test, not found in industry 
standards, insures varnish film that will not become damaged in 


processing or handling which the cable may get in service. 













Controlled methods of application of tapes avoid overstress of tapes 
assuring uniform dielectric insulation throughout the 


entire length of the cable. 


Add to this thirty years of know-how in the application of VC tapes 
for high temperature application on Rockbestos AVC cables and 
you have a VC cable that insures trouble-free operation and long life. 


Rockbestos Braided Varnished-Cambric cables are stocked in 600 volt 
and 5,000 volt ratings for immediate delivery. 


ROCKBESTOS 
PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND « DETROIT *« CHICAGO « PITTSBURGH « ST. LOUIS « LOS ANGELES 
OAKLAND, CALIFORNIA «© NEW ORLEANS 
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“Buffalo” MILL MOTOR FAN 


KEEPING MILL MOTORS COOL 
AT MINIMUM EXPENSE 


We've been building mill motor fans a good 
many years, and know the kind of construction 
required for long life under continuous high- 
temperature operation — in other words, lowest 
overall operation cost. This construction, called 
the “Q” Factor*, goes into every “Buffalo” Mill 
Motor Fan. It includes heavy plate housing, 
strong, rigid plate wheel with massive hub, 
heavy back plate, flange and die-formed blades. 


And for quiet, efficient air handling (economical 


driving power), “Buffalo” inlet guide vanes, 
generous housing scroll and backward curved 
blades move thru the fan with minimum turbu- 
lence. The “Buffalo” Limit-Load® characteristic 
further insures long life by preventing fan 
overloading. For built-in satisfaction in your 
mill motor fans, check “Buffalo” thru your 
nearby “Buffalo” Engineering Representative, or 


write us. 


*The “Q” Factor — the built-in Quality which provides 
trouble-free satisfaction and long life. 


BUFFALO FORGE 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


EXHAUSTING FORCED DRAFT 





COOLING HEATING PRESSURE BLOWING 
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“SHAW-BOX" CRANES 


built to AISE Specs or your own 


om 


Complete dependability. Economical operation. Con- 
venient maintenance. “Shaw-Box” Cranes are demon- 
strating these essentials effectively in steel mills all 
over the country every day. Whether built to mill or 
AISE Standard No. 6 Specifications, “Shaw-Box” 
Cranes give years of reliable performance in the 
toughest services. 


The giant “Shaw-Box” Ladle Crane pictured here 
raises a 90-ton ladle containing 200 tons of molten 
steel. An auxiliary crane, also a part of the unit, 
tilts the ladle for pouring into ingot molds. It is a 
4-girder, 9-motor crane with 54-foot span. Creative 
engineering contributes exclusive structural, mechani- 
cal and operational advantages that assure rugged 
strength and functional perfection. 


Make certain of experienced interpretation of your 
requirements, whether your plans include a ladle 
crane, a soaking pit carriage or a crane to handle 








MAXWELL 









































Every “Shaw-Box” Steel Mill Crane first takes shape 
in the minds of our many engineers. Their know-how 
and inventive skills have created numerous “firsts” that 
are now accepted as standard in crane manufacture. 


plate or slabs. Our vast crane-building facilities and 
special manufacturing techniques can be of real value 
to you. We have standard AISE designs for 15 to 
100-ton cranes, so you pay less for engineering and 
get more for your purchase dollars. Invite one of 
our engineers to discuss specifications. No obligation, 
of course. 


"Shaw kor" CRANES 








MANNING 
< 
‘NI JYOOW 9 


THADE MARK MANNING, MAXWELL & MOORE, INC. 


SHAW-BOX CRANE & HOIST DIVISION, MUSKEGON, MICHIGAN 


Builders of ““SHAW-BOX" and ‘LOAD LIFTER’ Cranes, ‘BUDGIT’ and ‘LOAD LIFTER’ Hoists and other lifting specialties. 
‘HANCOCK’ Valves, ‘CONSOLIDATED’ Safety and Relief Valves, ‘AMERICAN’ and ‘AMERICAN-MICROSEN’ Industrial Instruments, and Aircraft Products. 


Makers of ‘ASHCROFT’ Gauges, 
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There is a 


; , 
P-L the ORIGINAL 


Steel Grid Resistor 


has proven this 


for many years 


P-G has BOTH! 


STANDARD Resistors Different, because steel and mica, both extremely durable 
WELDED Resistors materials, coupled with P-G exclusive design produce a resistor 
Write for Bulletins of great mechanical strength. There is nothing to break. With 


accurate resistance values and adequate carrying capacities, 
P-G Resistors outlast ordinary resistors. Tell us your specifica- 


tions and let P-G solve your resistor problem. 





THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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checkup 








Of every 100 persons who get cancer 25 
will be saved, 75 will die. Of these, 

many will die needlessly, because with 
present knowledge they could be saved by 
early detection and prompt treatment. Play 
fair with yourself and your family... 
have that cancer checkup soon. 


There has never been enough money to 
carry on all the research that needs to 
be done. Can you afford to remain 
indifferent to the enemy that strikes 

1 out of every 4 Americans? 

Your donation—large or small—can help 
save lives. Someday, perhaps your own. 





[RON AND_STEEL ENGINEER, APRIL, 1956 

















gins 


me phtanaind 4 


‘ul “0 


(TOP) Cross-section of cold-roll-formed 
Roof Deck by Walker Supply & Mfg. 
Co., Ecorse, Michigan. 


1001 things being done by 


COLD ROLL FORMING 





The Cold-Roll Forming Machine is a powerful 
weapon in the hands of mass-production metal- 
working industries striving to fight inflationary 
forces with technological advances. 


This applies even to the building industry, long 
considered immune to mass-production methods. 
The field abounds in opportunities for cost 
reduction through cold-roll forming of com- 
ponents for quick and easy assembly and erection 
on the job. The list includes, for example, 
specially designed wall, partition, floor and roof 


Ret, ren 2 
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(INSET CIRCLE) Aluminum siding 
panels, (made by Walker Supply & 
Mfg. Co.) give fine architectural effect. 





peasenet tiny 2 
‘ Jamestown, N. Y. 


~~ 


systems, nailable studs and joists, cabinets, closets, 
windows, doors and trim. It even includes exterior 
coverings, for architectural beauty as well as insu- 
lation and weather protection (see photo above). 


The Yoder Book on Cold-Roll Forming contains 
numerous illustrations with information on the 
economic and mechanical possibilities of cold- 
roll forming, the machines and the tooling. Yoder 
has long been looked up to as the leader in 
designing and building all such equipment. A 
copy of the book is yours for the asking. 


THE YODER COMPANY e 5495 Walworth Avenue, Cleveland 2, Ohio 


COLD ROLL FORMING MACHINES 





Elevator Door, Casing and Trim, 
by Dahlstrom Metallic Door Co., 
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Your Motors and Generators 


Old fashioned motors and generators which 
can't keep up with modern demands. Electrical 
machines whose performance characteristics 
don’t match changed operating conditions. Don't 
discard them until you check with National. 
Often such equipment can be redesigned and 
rewound to meet your new requirements for a 
fraction of the replacement cost. 


Outmoded equipment can be rejuvenated by 
the introduction of modern winding techniques. 
Minor changes in design and materials often 
make a world of difference in length of life and 
reliability of service. 

Need increased capacity from a generator? 
Need a motor converted to operate at a higher 
or lower speed? The table below shows a few 
of hundreds of instances in which National re- 
design of old equipment has saved a National 
customer the cost of a new motor or generator. 


Write today for details, or get in touch with 
your nearby National field engineer. 


Typical National Conversions To Produce New Operating Characteristics 


Let National Redesign 





e longer life 


e more reliable 
performance 


° increased capacity 


e changes in voltage, 


speed or frequency 








igpe of Gaipanet 
Steel Mill Motor 


Waterwheel Generator 


Motor 


Rating before Redesign 


New Rating 





ee ns Bi inn 


1875 HP, 900 RPM, 2200 
| _ volts, 3 phase, 60 cycles 





1565 HP, 750 RPM, 4160 _ 
volts, 3 phase, 50 cycles 





22,223 KVA, 171.4 RPM, 
11,000 volts, 3 phase, 
_ 60 cycles 


27,000 KVA, 171.4 RPM, 
11,000 volts, 3 phase, 
60 cycles 





125 HP, 600 RPM, 4100 
volts, 3 phase, 60 
cycles 





Turbo-generator 


150 HP, 720 RPM, 2300 
volts, 3 phase, 60 cycles 





1563 KVA, 3600 RPM, 
2300 volts, 3 phase, 
60 cycles 


1563 KVA, 3600 RPM, 
480 voits, 3 phase, 
60 cycles 














Induction Motor 


75 HP, 3560 RPM, 
220/440 volts, 2 phase, 
60 cycles 








75 HP, 3560 RPM, 
220/440 volts, 3 phase, 
60 cycles 


NATIONAL ELECTRIC (OIL (COMPANY 





COLUMBUS 


16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION — 


REDESIGNING AND REPAIRING 
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IRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 
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| PITeSUROH KConined 


{ 
4 


a> ee ee 








BIRMINGHAM DISTRICT 





DIXIE ENGINEERING COMPANY 


“Manufacturer's Agents” 


P. O. Box 759 812-813 Protective Life Building 
BIRMINGHAM 3, ALABAMA 
Sobol E. Baum Telephone 4-0417 








CHICAGO DISTRICT 


W. G. KERR CO., INC. 

1005 Liberty Ave. PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and Speed Reducers 

REEVES—Voaricble Speed Drives 

THOMAS—Flexible Couplings 

WICHITA—Air Tube Disc Clutches & Brakes 

TELSMITH—Telsmith Crushers 

CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 


ROSS E. BEYNON 
Consultant 

ROLLING LAYOUT AND ROLL DESIGN 

7658 Coles Avenue Chicago 49, Illinois 

Telephone SAginaw 1-3466 














PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Bivd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 
“Cleveland” Worm Gearing and Worm Gear 
Speed Reducers — 29 Years 
THE FARVAL CORPORATION 
“Farval” Centralized Lube Systems—29 Years 
LUBRICATION PRODUCTS COMPANY 
“Strapax” Journal Box Lubricator — 23 Years 
AMERIGEAR-ZURN, INC. 
“Amerigear” Flexible Couplings — 8 Years 
WALDES KOHINOOR, INCORPORATED 
“Truarc” Retaining Rings — 10 Years 
2400 W. Clybourn St. 
Milwaukee 3, Wisc. 


Phone: 
Division 2-7844 











PITTSBURGH DISTRICT 


CHEMSTEE 


CONSTRUCTION 
COMPANY, INC 
204 Chemsteel Bidg.. Walnut St., Pittsburgh 32, Pa 





Send date en Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of pickling and other tanks; feoring. 


geeese 
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RITTER ENGINEERING CO. 
Engineers - Distributors - Contractors 


Phone: 
LOCUST 1-1303 


1515 W. LIBERTY AVE. 
PITTSBURGH 26, PA. 


TRABON—Centralized Lubricating Systems 
METERFLO —Circulating Oil Systems 
PARKER —Hydroulic & Fluid System Components 


"§pecialists in Lubrication and Hydraulics’’ 





METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 
184 Sandy Creek Road (Penn Township) 
P. O. Box 10597 PITTSBURGH 35, PA. 

CHurchill 2-1750 


W. VANCE MIDDOUGH & ASSOCIATES 


Consulting Electric Engineers 
Engineering « Design « Layout 
Heavy Industrial Power & Light 


Frederick Building Cleveland 15, Ohio 
Prospect 1-2060 



























ATTERSON 
MERSON 
OMSTOCK, INC. 





“/> 
TSBuRGH: 
STEEL MILLS—INDUSTRIALS 


UTILITIES 


313 EAST CARSON ST. ZONE 19 


Hickory 9-5141 DETROIT, MICH. 
WHITMORE LAKE, MICH. W Oodward 3-8706 


LOYAL R. MILBURN 


Hangsterfer's Laboratories, Inc. 


Drawing and Cutting Compounds for Stainless Steel, 
Chrome Nickel and Titanium 

Office 

1928 Guardian Bidg 
DETROIT 26, MICH 


Residence 
WHITMORE LAKE, MICH. 








HOUSER AND CARAFAS ENGINEERING CO. 
Engineering for Industry 

4 Snithfield Street Pittsburgh 22, Pa. 
Phone: GRant 1-9929 














ROLLING MILLS 
and EQUIPMENT 


PANY RR FT . awe 
. B. FO , Ul 


j nAINK 





MARTIN J. CONWAY 
Consulting Fuel Engineer 
111 South Duke Street 
Tel. 6153 


Millersville, Pa. 


Steel Industry Representative for 


CHEMICAL CONSTRUCTION CORPORATION 
P-A- VENTUR! SCRUBBER 


Cleaning Blast Furnace, Converter, Open Heorth 
and Scarfing Gases. Bulletins Available. 











AUBURN AND ASSOCIATES, INC. 


ENGINEERS 
COMPLETE 
ENGINEERING . DESIGN . LAYOUT 
FOR 
STEEL MILLS AND HEAVY INDUSTRY 
923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 








EDWARD WINTERHALTER, P. E. 


Basic Surveys, Plans and Design 
Specifications * Performance Development 
for 
Electrically Powered and Controlled Facilities 


Electric Power Supply & Distribution Systems 


Chestnut Ridge Road 
Route 3 


Coshocton, Ohio 
2483 W-2 








ENGINEERING SERVICE BUREAU 


Structural «e Mechanical « Electrical 
Plans « Design « Layout 


173 W. Madison St. 
BEN MACCABEE 








CHICAGO 2, ILL. 
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QUIPMENT FOR SALEI) 


VACANT 

















































THE ENGINEERING MART 


(CONTINUED) 


CONSULTING ENGINEERS 


NATIONAL DETAILING CO. 


Designers and Detailers of 
Steel Fabrications 








Consultants in Welded Fabrication of Machin- 
ery, Pipe and Plate Steel Products — Product 
Design and Re-Design of Castings for Welded 


Fabrications. . . Contract Basis. 


4652 Echo Glen, Pittsburgh 36, Pa. 
Telephone: TUxedo 1-1233 


Paw; weow GC T § 


CI VACMODERN | 

MILL OPERATORS’ 
CEsien=D BY 

By WALLACE F. SCHOTT 

& COMSTRUCTED BY 

JAMES CAMPBELL SMITH, INC. 


LLOUGHBY ha] 
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POSITIONS VACANT 


WANTED 


Mechanical Design Engineer, for per- 
manent position in Pittsburgh district. 
Experience required in rolling mill and 
heavy machinery design. Write, send- 
ing complete resume to Box 402, 
lron and Steel Engineer 1010 Empire 
Building, Pittsburgh 22, Pa. 


POSITIONS WANTED 


CHIEF ENGINEER 
B. S. in Ch. E.; Reg. Met. Engr.; 15 years with 


specialty steel plant as metallurgical engineer 

















and roll mfg. supt., 5 years as project engineer 
with consulting firm in the design and construction 
of metallurgical plants. Desires supervisory posi- 
tion as engineer or metallurgist in steel or allied 
industry. Box 403, Iron and Steel Engineer, 
1010 Empire Bidg., Pittsburgh 22, Pa. 











BOOK REVIEWS 


(Continued from page 243) 


without charge with each set of the 
Book of ASTM Standards. 

Parts of the 1955 Book of ASTM 
Standards may be purchased at the 
prices shown on page 1 (the complete 
set is priced at $84.00) from Ameri- 
can Society for Testing Materials 
Headquarters, 1916 Race Street, 
Philadelphia 3, Pa. 


edited 
second 


“Architects’ Detail Sheets,” 
by Edward D. Mills and the 
in a series, has just been published 
by the Philosophical Library, Inc., 
15 East 40th Street, New York 16, 
N. Y. It contains 228 pp, 8% x 111% 
in., cloth bound and is priced at $12. 
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“1954 Vacuum Symposium Trans- 
actions,” and the “1955 Vacuum Sym- 
posium Transactions” by Committee 
on Vacuum Techniques have recent- 
ly been published by the committee, 
Box 1282, Boston 9, Mass. The books 
are 84% x 114 in., cloth bound, and 
sell for $10.00. The symposium data 
is handled in four general divisions 
such as new equipment and instru- 
mentation, methods and techniques 
for obtaining high vacuum, develop- 
ments in fundamental vacuum tech- 
nology, vacuum systems application 
and processes, with several papers 
under each division. There is also a 
lengthy report on recommended 
standard nomenclature in high vac- 
uum technology by the standards 
and nomenclature committee. 


“Principles of Mass and Flow Pro- 
duction,” by Frank G. Wollard, 
M.B.E., first published in 1954, was 
more recently published by Philo- 
sophical Library, Inc., 15 East 40th 
Street, New York 16, N. Y. Book 
contains 195 pp., 6 x 9% in., is cloth 
bound and sells for $7.50. The au- 
thor’s wide and unusual experiences 
have enabled him to make a fine cov- 
erage of this subject. Following the 
definition of the terms “mass produc- 
tion” and “flow production,” the 
book traces the history of this type 
of manufacture, then lays down a se- 
ries of 18 basic principles relating to 
the setting up of such plants and con- 
siders the implication of each in de- 
tail. The author stresses that, con- 
trary to general opinion, flow produc- 
tion can be applied to small firms 
with limited capital expenditures, 
and offers encouragement to small 
firms to adopt a flow system wher- 
ever possible since the possibilities 
are more frequent than often be- 
lieved. Ample photographs, dia- 
grams, and significant examples are 
included to substantiate the text. 


“Reflections of a Physicist,” by Per- 
cy Williams Bridgman has recently 
been published by the Philosophical 
Library, Inc., 16 East 40th Street, 
New York 16, N. Y. Book contains 
573 pp., 5 x 84 in., is cloth bound 
and sells for $6.00. This publication 
contains the non-technical writings 
of the author plus three papers which 
appear here for the first time. This 
book uses an operational analysis ap- 
proach to a number of problems, 
many outside the field of pure phys- 
ics. 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS, 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 





The electronic control 
mechanism of this ciga- 
rette machine, known as 
the AccuRay cigarette 
gage controller, y by 
Industrial Nucleonics 
Corp., Columbus, Ohio, 
employs Cleveland Speed 
Variator size 4K4, driven 


AccuRay electronic brain gets 
muscle power from Cleveland Speed Variator 


ATIONALLY famous for checking and con- 
trolling the making of Chesterfield cigarettes, 
AccuRay depends on a Cleveland Speed Variator for 
the delicate job of adjusting the tobacco feed rate in 
response to impulses from the gaging mechanism. 


Being infinitely variable, the Cleveland Speed Variator 
gives stepless speeds over a full 9:1 range — from 
¥5 to 3 times input speed. Output speed on this 
application is adjusted automatically by a regulating 
motor mounted on the Variator — but could be regu- 
lated manually or by remote controls of other types. 


Available in eighteen standard types and sizes, the 
Cleveland Speed Variator offers these major advan- 
tages: 1. An extremely compact unit with input 


at 1200 rpm input. 


and output shafts in line and rotating in the same 
direction; 2. Almost any input speed up to 1800 rpm 
can be used — either clockwise or counterclockwise 
rotation; 3. Rated for constant horsepower output 
over a 9:1 range, or for constant output torque with 
a 6:1 range; 4. Infinitely variable over the entire 
speed range; 5. Rapid response to speed change, 
precise adjustment, and accurate maintenance of speed 
settings; 6. Long life and minimum maintenance 
due to absence of belts or complicated linkages; 
7. Ample bearing support for overhung pulleys on 
either input or output shafts. 

Write for Bulletin K-200 for detailed description 
with photographs, sectional drawings, rating tables 
and specifications. 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3278 East 80th Street, Cleveland 4, Ohio 


Sales Representatives in all major industrial markets ¢ In Canada— Peacock Brothers Limited 














Full protection 
for back-up 
roll necks 


When you use Texaco Regal Oil in the circulating 
systems of your roll stands, you’re giving your back- 
up roll necks the best possible protection. That 
means smoother, more dependable operation, longer 
bearing life, lower maintenance costs. 


Texaco Regal Oil is a specially refined heavy oil 








that has high resistance to oxidation, emulsification 
and sludging. This assures that lines stay clear and 
bearings clean for trouble-free performance and 
minimum wear. 

For your enclosed reduction gears, use Texaco 
Meropa Lubricant —noted for its EP stability, its 
resistance to oxidation, thickening and foaming. 

A Texaco Lubrication Engineer will gladly help 
you select the proper lubricants to assure the most 
efficient performance from all your equipment. Just 
call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write The Texas 
Company, 135 East 42nd Street, New York 17, N.Y. 


TEXACO Regal Oils 


(HEAVY CIRCULATING OILS) 


TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 





